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ERRATA. 

Page 36. Third Plate, Sketch No. 1 : for " Intake Reservoir at 
Soucieu," rf(ul " Outlet Reservoir at Soiieieu." 

Page 37. Plate, Sketch No. 2 : for ** Intake Reservoir at Soucieu," 
read " Outlet Reservoir at Soucieu ;" for ** Outlet Reservoir at 
Brignais," read '* Intake Reservoir at Brignais." 
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Sanharg |nslilutt of (Snat §ritam. 



FOHBtATItm op THB IlfBTlTUTB. 

The incrpasinp importance attached to Sanitary Science and the 
recogniged position it was assuming in the public mind, appeared to 
the promoters of the Sanitary Institute fully to justify the formation 
of a National Society, the object of which should be to devote itself 
forchigivel^ to the advancement of a-ll subjects bearing upon Publie 
Health. In furtherance of the object, a meeting was held at St. 
James's Hall, on the 13th of July, 1878. at which His Grace the Duke 
of Northumberland presided, when it was unanimously resolved :— 

First—" That in the opinion of this meeting the sanitary condition 
of this country is still very unsatisfactory, and that further legislation 
is necessary wilb a view to it« improvement : and that for the purpose 
of collecting and imparting information upon all matters connected 
with the subject of ■ Public Health ' a Society be now formed, to be 
styled ' The Sanitary Institute of Great Britain.' " 

Second — "That the ^ntlemen whose names are appended be 
requested to act as a Committee (with power to add to their number) 
for the purpose of carrying out the previous resolution and of report- 
ing to an adjourned public meeting to be held during the second week 
in October nert."* 

The Committee appointed to report upon the subject considered it 
would add greatly to the uaefulnesa of the Institute if Mayors of 
Boroughs. Chairmen of Local Boards, Sanitary Authorities, Medical 
Officers of Health, and all who have to administer the Public Health 
Acts, would associate themselves with the Institute, either in their 
individual or corporate capacity, and take part in its proceedings. By 
thus bringing their united knowledge and experience to bear upon 
Sanitary matters, the laws relating to the same would become bet.ter 
known and be more efficiently administered. 

Basis of thb Cosstitttios of thb iNSTiTtTB. 

Sbctios I. 

Charter of fnco>-j>oration, Memberthijit a»d OovcrnmenI of ihe. 
InxtiluU. 

As soon as practicable a Charter of Incorporation shall be obtained. 
aa it will tiiciiitate some portions of the work of the Inslitute, more 
eepocially the exuminnliona as set forth in Section II, Until a Charter 

• Aa mljourned public nieetiug wfts helJ on the Uth of March. 1877, when 
the report was uQanimouaty adopted and a Council subaequeutty ttppointed 
io cuTjr it into effect 






in obtained, the e^tamiuations shall be cnntioued as heretofore, and & 
Register of persons (»:rtificated as competent to act as Local SurveyorB 
aod Inspectors of Nuisances shall be formed. 

The Institute shall consist of Fi.-llows, Members, Associates, and 
^ubecnbers. 

Fellows shall be elected by ballot by the Council, and shall includt) 
scientific men of eminence, persons of distinction as Legislators or 
Administrators, and others, who haye done notowortby Satiitary work. 

Fellows are only elected from among the Members, aud they must 
have been Members for at least one year before they are eligible for 
election as Fellows. 

All Fellows shall pay a lee of Ten Guineas on taking up the' 
Fellowship, and such tee shall entitle the Fellow to all the privileges 
and advanlagefl of the Institute for life without further ]iayraent. 

Any peniin proposed by three Fellows or Members, shall be eligible 
lor election as a Member of the Institute. 

Members shall be cltKted by ballot by the Council, aud shall be 
eligible to serve on the Council, aud to vote at all Elections and Meet- 
ings of the Inntitute. The admisHton Fee payable by a Member shall 
lie Three Guineas, and the Annuivl Subscription Two Quinens. 

Medical Officers of Health and l^fedical Men holding Certificates 
in Sanitary Science from any University or Medical Corporation 
shall be entitled to be enrolleii as Members of the Institute without 
Admission Fee. 

Members desirous of becoming Life Members may do so on payment 
of Ten Guineas in lieu of the Annual Suliseription, 

Ail persons who buve passed Ihe Examination and received the 
Certificate for Local Surveyor from the Institute, shall, by virtue of 
having so passed, become Members of the Institute upon the payment 
of Five Guineas (without Annual Subscription), in addition to the fee 
paid for the llxamination. 

Any one proposed by two persons, either Fellows, Members, or 
Associates of the Institute, shall be eligible to be elected ae an Asso- 
ciate of the Institute, the election to be by ballot by the Council. The 
Admission Fee payable by Associates shall be Two Guineas, and the 
Annual Subscription One Guinea. 

All persons who have passed the Examination and received thr? 
Certificate for Inspector of Nuisances from the Institute, shall, by 
virtue of having so jfassed, become Associates of the Institute upon 
the payment of Three Guineas (without Annual Subscription), in 
addition to the fee paid for the Examination. 

Persons of either sci, interested in the advancement of Sanitary 
Science, shall be entitled to be enrolled as subscril>ers on payment of 
One Guinea annually. 

Donors of Ten Guineas and upwards shall be entitled to be enrolled 
as " Life Subscribers," with all the privileges and advantages of Annual 
Subscribers without further payment. 

Fellows, Members, Associates, and Subscnbi^rs shall be entitled !•• 
attend and to take part in the discussions at all meetings and 
Congresses of the Institute, and shall have free admission to any 
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Conversazione given by the Institute and Exhibitions oi' Sanitary 
Appliances held in connection with the Institute ns long as they 
continue to pay their Subscription. 

Holdera of Half-Guinea Congreaa Tickets are entitled to the use of 
the Beception Room in the tovn of meeting, to admission to the 
Presidential and other Addresses, to eJI the Meetings, to the Eihi- 
bitioD of the Institute, and toany Conversazionegivenby the Institut«. 

The Institute shall be governed by a President, Vice-Presidents, 
and a Council of Twenty-four, consisting of Fellows and Members of 
th« Institute, of whom not less than two-thirds shall be Fellows. 
The Council shall be chosen by the Fellows and Members. One-fourth 
of the Council shall retire annually, and shall not be eligible for re. 
election for one year. 

The first President of the Institute shall be His Grace the Duke 
of Northumberland. Future Presidents and Vice-Presidents shall he 
elected by the CouncU. The Council ehall have the power of electing 
Honorary Members of the Institute, Honorary Foreign Associates, 
and Corresponding Members of the Council. 



Ohject* of the Iiuiitult. 

To devote itself to the advancement of Sanitary Science and the 
diffusion of knowledge relating thereto. 

To examine and to grant Certifiwites of Competence to Local 
Surveyors and Inspectors of Nuisances, and to persons desirous of 
becoming such or of obtaining the Certificate. The Examinations 
shall be held at such times and in aach phtc^s as the Council may 
direct. 

A Board of Examiners shall be appointed by the Council : such 
Board stiall consist of gentJemen representing Medical, Chemical, 
and Sanitary Science, Engineering, Architecture, and Sanitary Juris- 
prudence, 

The Examination for Local Surveyors shall include a competent 
knowledge of the Statute relating to Sanitary Authorities, of Sanitary 
Science and Construction, and of Engineering. 

The Examination for Inspectors of Nuisances shall comprise the 
elements of Sanitary Science, together with Sanitary Construction, 
and the Statutes relating to the prevention of disease and the sup- 
pression of nuisances injurious to health. 

Feee shall be charged for the Examinations, and a Certificate of 
Competence, signed by the Examiners, shall be granted to successful 
candidates, entitling them to be designated as " Certificated by the 
Sanitary Institute of Great Britain." 

A Congress shall l>e held by the Institute for the consideration of 
subjects relating to Hygiene at such times and places as the Council 
may direct. 
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Exhibitions of Sanitary Apparatus and Appliances shall be held 
from time to time as the Council may direct. 

Fellows, Members, Associates, and Subscribers shall have the right 
of Free Admission to the Exhibitions of the Institute whenever they 
are open. All fees payable by Exhibitors and the Public shall be 
fixed by the Council and belong to the Institute. 

A Catalogue shall be published under the direction of the Council 
as a permanent record of the Exhibitions. 

The Institute shall take such steps as may be within its power to 
obtain a complete registration of sickness, especially of preventibLe 
diseases. 

The Institute shall endeavour to secure the services of medical 
men and others specially qualified to give lectures on subjects relating 
to the prevention and spread of disease. 

The Institute shall encourage the formation of classes for technical 
instruction in Sanitary Science in such a way as may seem advisable 
to the Council. 

A Library shall be formed in connection with the Institute. 



ANNUAL EEPORT OF THE COUNCIL 



FOK 18S5-6. 



Is presenting (he Annual Eeport to the FeUowa and Members oE the 
Institute, the CouncD can look back upon nine years ot continuous 
work and steady progress in the growth o£ the Institute, and in 
attaining the objects for which it was ostabliahed. 

The Financial Statement shows an improvement even upon the 
favourable one presented last year. This is due in a lai^ge measure to 
the proceeds from Dr. Farr's works and from the Eshibition, and to 
the fact that although the Institute is steadily increaxing, very little 
increase has been made in the working expenses. The lurge item for 
the printing of Transactions includes the cost of two volumes. It 
should he mentioned that although th«ra was a large balance in the 
Bonk at the end of the year, various accounts for the printing and 
binding of Dr. Farr's Works, which had to be met early in the year, 
prevented the Council investing any part of this amount. 

The Anniversary Meeting of the Institute was, by kind permission 
of the Board of Managers, held in the theatre of the Itoyal Insti- 
tntion on July 9th, 1885. The chair was taken by Sir John 
Lubbock, Bart., u.p., d.c.l., ?.k,s„ Vice-President of the Institute ; 
and the Medals and Certificates awarded at the Exhibition at Dublin 
in September, 1834, were presented by him to the sucees.ifu! exhibi- 
tors. Prof. W. H. Corfield, M.A., M.n. (Oson), read a paper on 
" The Wator Supply of Ancient Eoman Cities, with especial refej- 
ence to Lugdunum (Lyons)," which will be published in Vol. VII. of 
the Transactions of the InBtltut«. 

The Annual Congress was held in Leicester, under the President- 
ship of Prof. F. S. B. F. de Chaumont, m.d., f,b.s. and the meetiiig 
proved a great success. 

The Local arrangements for the meetiiig were very well carried 
out, and the attendance at the Inaugural Address and some of the 
other meetings was larger than usual. 
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The Council pruponed aa special subjects for discusaioii at the I 
meetioga : — In Section I. : Infantile Diarrhoea and Small-pox re- I 
pression. In Section II. : Sewerage and Sewage Treatment, and I 
Hospital CoDBtruetion ; and in Section III. : The Geology of th« J 
neighbourhood oE Leicester. These, and many other interesting iub- I 
jeots were brought forward. I 

The building allotted to the Exhibition was very suitable for the I 
purpose, but a large Annese had to be added to accommodate all I 
the Exhibitors who applied for space. I 

The Exhibits shewed a decided improvement in the manufacture j 
of Sanitary Apparatus and Appliances. Cookery lectures were givea i 
every day in the Exhibition, and also demonstrations of butter | 
making, &c„ a model dairy having been fitted up for the purpose. 
The Electric Light was used throughout the building, and the Eihi- I 
bition proved altogether very attractive : .17,000 persons passed the J 
turnstiles during the 1" days the Exhibition was open. There were 
135 Exhibitors and about 1000 Exhibits. The .ludges awarded Silver j 
Medals, presented by the Leicester Gas Company, aud by the Eiet«p ] 
Gas Company, 14 Bronee Medals of the Institute, 11 Special Certi- J 
licates, and 62 Certificates — the Special Certificates being awarded 1 
to articles which had received Medals at previous Exhibitions of tha.i 
Institute. 110 Exhibits were deferred for further practical trial and ' 
testing ; the result of these trials will be reported at the Anniversary j 
Meeting in July, when oil the Medals and Certificates will 1M-J 
presented. I 

The number of Candidates for the Examinations still continues toj 
Hbewa very rapid increase. At the Examination in June twenty-' 
five Candidates presented themselves: nine for Oertilicates as Local ^ 
Surveyors, and 8ixt««n for Certificates as Inspectors of Nuisanoes. 
Three Candidates were certified to be competent, as regards their I 
sanitary knowledge, to discharge the duties of Local Surveyors, aiul 
fourteen to discharge those of Inspectors of Nuisances. At the' 
Examination in November, thirty-nine Candidates presented them- 
. selves : eleven for Local Surveyors, and twenty-eight for Inspectors 
of Nuisances, Two Candidates were certified to be competent to 
discharge the duties of Local Surveyors, and nineteen to discharge 
those of Inspectors of Nuisances. All unsuccessful Candidates have 
the option of coming up for examination a second time for one fee. 
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The Council are very pleased to note that the Forkes Museum 
has instituted, for the instruction of Sanitary Inspectors, a very 
valuable and well arranged course of Lectures which have been 
thoroughly appreciated by the Candidates coming up for the ex- 
amination of the Institute, there being no other claaaes at which 
instruction is given in the duties of Inspectors of Nuisances, 

The Council mentioned in the la»t Beport that they were con- 
sidering the feasibilitv of co-operating with the Association of Public 
Sanitary Inspectors, with a view to practically enlisting the interests 
of that Association in the work of the Examinations ; but a^er 
carefully discussing the suggestions made by that Association, the 
Council reluctantly came to the conclusion that Ihey could not be 
entertained : the negotiations have therefore terminated. 

The Council have to report with much regret the death of the Right< 
Hon, the Earl of Shaftesbury, k.o., Vice-President of the Institute, 
General Bartlett and Daniel Clark, Fellows; Josiah Atwool, 
Q. Chorley, and J. Lee, Members ; Joshua Dixon, Subscriber. 

Since the last Annual Meeting there have been elected 1 7 Members 
and 14 Associates. The numbers on the roll of the lnstitut« were, 
at the end of 1885, 06 Fellows, 209 Members, 54 Associates, 13 
Subscribers, and 29 Honorary Foreign Associates : total, 400. 

The retiring members of Council are : Dr. H, C. Bartlett, f.c.s, ; 
Mr. W. E. E. aiea ; Prof. T. Haj-ter Lewis, f.b.i.B.a. ; Mr. J. 
E. Lingard, a.m.ikbt.c.b.; Magnus Ohren, a.m.inst.c^; and Mr. H. 
C, Stephens, F.L.a., p.c.b. 

The following gentlemen are nominated for election at the Annual 
Meeting t-o fill the vacancies thus created : T. W. Cutler, f.b.i.B.a. ; 
Director-General SirThomas Crawford, k.o,b,,u.d.; Major Lam orock 
Flower: Baldwin Latham, mjnst.cji.; E. C, Bobins, f.S.a.; f.b.i.B.a.; 
and M, Ogle Tarbotton, u.ikst.c.e. 

The publication of an Abstract of the writings of the late Dr. 
William Farr, Vice-President of the Institute, was successliilly com- 
pleted in December last, and the value of the publication seems to 
have fully satisfied the expectation of all those who subscribed to 
the work. The Council consider tiiat the ixmk is a vulunble addition 
to Sanitary literature; it should also be noted that the undertaking 
has proved flnauciolly successful. Six hundred and twenty copies 
were subscribed for besides those sold to the public ; this more thau 



meets the expenses of the publication, besides leaving the remaiuderl 
(if the first edition of one thoua&nd copies in the tunda of 1 
Institute. 

The auccegs which tu» attended the publication of tbe wntin 
of the late Dr. Fair, and the many teatimonials that the Council haT»B 
received as to ltd usefulness as & work of refereuce, hare inducedi^ 
them to entertain a proposal to undertake the publication, in i 
nimilar way, of the works of Mr. John Simon, C.b,, p.e.s. Mr. Simoi 
lias offered to give the Council every facility, and to aasiat them ii 
the publication ; and Dr. Edward Seaton has offered to undertake i 
the editing of the work. Before finally deciding, however, upon the'l 
publication, the Council are sending out a preliminary circular tO'l 
ascertain what amount oE support they may espect to receii 

8even general Lectiires upon Sanitary subjects have been given in thai 
Parkes Museum duringthe past year, and the Members of the Sanitajy'l 
Institute have had the privilege of attending these as well an of using;! 
the Library of the Museum, which contains a very large collection o 
books on Sanitary and allied aubjecte. 

Tbe Council have during the year had under discuBsion the very B 
important subject of amalgamating the Institute with the Parkeii] 
Museum, wifh which it is already flo closely allied. Tbe Cotincil a 
convinced that such an amalgamation would tend greatly to advanc^w 
the otjects which both the Institutions have at heart, but as thsj 
subject has already been brought before the membere at a i 
meeting, and been approved by them, it is unnecessary to say any- 
thing further. The Council have reason to believe that the Morabew^ 
of the Parkes Musenm are of the same opinion, but this has not j 
tieen confirmed at a formal meeting. 

The Institute lias accepted an invitation to hold its Congress & 
Exhibition this year in York. It is well known that great si 
has usually atU-nded meetings of other learned Societies in that Citj,,| 
and the Council trust that th»s coming Congress will prove 
exception. 
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ADDRESS 

Bt CAPTAfN DouoLAS Galton, C.B., D.C.L.. F.R.S., 

CHilBMA_X OF COraciL. 

Read at the Annual Meeting, May 27th, 1836. 



Gentlemen, — In moving the adoption of the Report, I should 
likt' to say a few words upon the pre.sent position of the Insti- 
tiitf. in re]iition to aanitaiy progi-ess in the country; for I 
liojn,' tliat we are about to take an imi>ort)int step in further 
developing the objects for whicli the Institution was foundei) ; 
and the present moment is therefore a convenient one for briefly 
taking stock of tlie progress we have so far made. 

The Sanitary Institute ma.y be said to have come into exist- 
ence when there was a general awakening of the public to the 
nwessity for improved sanitary procedure. 

I look upon it that its main object was to endeavour to elevate 
the standard of sanitary knowledge among the public, and to 
create as it were an aristocracy of sanitarians. 

The methods by which the Sanitary Institute seeks to secure 
this object, so far as its internal organization is concerned, is 
by making the position of Fellow obtainable only by selection 
from among the members at the instance of the Council ; and 
it seeks to raise the standard of sanitary knowledge amongst 
the ontside public by holding Congresses and Exliihitidns, and 
by instituting Examinations for those classes of oflicials specially 
engaged in the sanitary service of the country, viz. : the Local 
Surveyor and the Insjiector of Nuisances, by means of which 
to tt'st their comiietency in sanitary knowletige for these 
appointments. 

These being its objects, I t:hink the Sanitary Institute may 
fairly be congratulated on having made a definite and continual 
progress ever since its foi-mation, more than ten years ago ; and 
to all who have watched its progress, it is evident that its 
success has been due to the fact that it has honestly and con- 
sistently kept in view the functions for which it was originally 
formed, viz. : to promote the advancement of Sanitary Science, 
and the diffusion of knowledge relating thereto. 
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1. Out' Congresses have, year by year, increased hi influence 
and in repute. 

2. The towiiB who are desirous of receiving us are now 
numeroua. 

3. The volumes in which the transactions of our Congresses 
are recorded contain a large amount of valuable information; our 
publications have not been limited to these vohunes ; upon the 
saggestion of some of our most eminent members, we undertook 
the publication, in a condensed form, of the life work of Dr. 
Farr, who I think I am justitied in calling the ablest sanitary 
statistician of tliis or any country. I need hardly say that that 
work, which has been e'dif«<i by ray friend Mr, Humphrey, not 
only tloes great credit to the Editor, and forms a lasting monu- 
ment of Dr. Farr's eminent scientific knowledge, but it reflects 
its lustre upon the Sanitary Institute. I trust that we shall 
similarly soon arrange to publish a digest of the now scattered 
works of that eminent sanitarian, Mr. John Simon. 

4. The Exliibitions of Sanitary Appliances, which are an inte- 
gral part of our Congresses, are attaming a position of special 
unjiortance. Manufacturers are anxious to obtain our certifi- 
cates; and I may safely assert that these Exhibitions arc so 
conducted as to fulfil their mission of continually improving the 
knowledge of the public in the principles which should govern 
the form and construction of sanitary appliances. 

Those of tlie Members of the Sanitary Institute who have 
not been Members of the Counril, can have little idea of the 
amount of earnest zeal and of self-sacrificing spirit which has 
animated those Members of Council who have performed the 
function of Judges of these Exhibitions, and which has led to 
the satisfactory results which have been attained. 

The work is voluntary work ; the Judges have devoted a 
large share of their valuable time, taken from professional 
occupation, to decide upon the merits of the Exhibits. 

1 would here desire to point out that the experience gained 
by the Exliibitions shows that a verj' important adjunct t« real 
progress in the design of sanitary appliances would he an ar- 
rangement by which the more notable of the Exhibits of one 
year should be kept together, so as to he cajiable of being 
studied by all persons interested, instead of being disjicrsed as 
soon as the Exhibition is closed. 

I need scarcely mention that the object of the Parkes Museum 
is to afford a place where valuable and new methmis of the 
application of sanitary science to practical use may be studied 
by the pubUc 

You thus see that for this reason the Parkes Museum, in this 
part of its work, forms a necessary adjunct to our system of 
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Annual Exhibitions of Sauitary Appliances. It provides the! 
link wliicli shows tlie connection bL'twcen the best appliances of 
one year with the improvements of the next. 

But I wisli to point out to jou that it is ehieflv to the method 
which we have inaugurated for judging the Exhibits In each 
consecutive Exhibition, that we owe the high estimation in which 
our certificates are now held. 

The great difflcidty in the judging of the merits of Exhibits 
in consecutive Exhibitions, that is to say, of obtaining a standard 
of value between the articles exhibited in one Exhibition and 
those exhibited in another Exhibition, and between articles 
exhibited, and what may be called the normal condition of 
invention in the case of any particular article, has in other 
Exhibitions been due to tlie fact that the app(>intment of the 
Judges or Juries has been an after thought. They have gene- 
rally been selected after the Exhibition lias been arranged and 
the articles received, and tliey have had no voice in deciding 
upon the conditions under which the Exhibits have been 
received. 

Moreover, different principles have goveme<l the Judges, or 
the Juries specially selected for the occasion, in making their 
awards. 

This difficulty we believe that we have overcome. 

In our Exhibitions, the one important consideration which I 
we have kept in mind, has been to ensure consistency in the ' 
awards of consecutive years. 

The judging of the Exhibits in our Exhibitions takes place 
upon a contiuuous systematic |ilan. Tliis is secured by ha^'ing 
a permanent Committee of J udges, whose professional avocations 
ensure their being always in the most favoured position for 
acquiring a knowledge of what is the state of invention as 
regards the several appliances, and of how the new appliances 
work in practice. 

This Conmiittee, moreover, in the first place lays down the 
conditions ujxin which the Exhibits ai-e to be received. 

But whilst this permanent Committee provides for a certain 
uniformity in the principles upon which the awards are made, 
it allows at the same time sumcient elasticity to prevent the 
judging degenerating into mere formalism. 

5. In tlie next place, a notable work of the Institut* lies in 
the Examinations. 

I think it may be truly said that the value of the Exami- 
nations luift become, every year, more and mort- appreciated by 
the miblif, and their importance more and more recognised. 

Tliat this is so, has been due partly to the crowing feeling 
amongst public bodies of the aeoessity of recjuinng a knowledge 
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of sanitary matters in the officers they appoint under them to 
supervise sanitation, and also in the caro which we have taken 
to give the Examinations that practical character which the 
subject requires. 

In order to effect this, the Examiners devote much care to 
the selection of questions, and to the conduct of the viva voce 
Examinations. 

It seems certain that the Examinations provide for a real 
want. This is evidenced by the fact that the numbers who 
present themselves have inci-eased steadily year by year, aud for 
tile approaching Examination on the 3ra and 4th June, the 
numbers who have entered amount to sixty-three. 

The experience whicli the Exanniners have obtained from the 
Eamunations, and which I may say lias been apparent to me in 
the position I have also held as Examiner in Public Health for 
the Universities of Oxford and London, proves that besides the 
opportunity for Examinations, one of the moi^t important needs 
of the present time is the opportunity for studying the subjects 
in which we examine. 

It is a very remarkable fact that although the University of 
London, and the Universities of Oxford and Cambridge have 
all instituted examinations wliieli embrace these matters, they 
have not yet developed any school for teaching; and there is 
nowhere at the present time any systematic instruction ^ven 
in practical Ily^eno which is available to the general public. 

I do not forget that Dr. Cortieltl is Professor of Hygiene at 
University Culioge, and there is a Professor at King's College, 
and tluit Dr. do Chaimtont is Professor of Hygiene in the 
Army Medical School at Netley; but there is no available 
public means of instruction in matters relating to Health for 
the large body of Surveyors, Sanitary Insjjectors, aud others 
whose actual duties are connected with Public Health. 

I cannot too strongly emphasize this matter, because in the 
case of each Exaiuinatii)n, the want of such a course of in- 
struction is prominently brought to the notice of those of your 
members who form tlic Board uf Examiners. 

At the last Examination which we held, the number of 
candidates was so liyge, and the replies of the candidates 
evinced so marked an evidence of the want of opix)rtunity ' 
among the candidates of obtaimng tuition in the subjects in 
which we examined them, that the Board of Examiners set 
tliemselves seriously to consider how the matter could be 
remedied. 

I liave the pleasure to inform you that for the benefit of the 
candidates who are ex[)ected to present themselves at the 
Examiaationa which we are about to hold early in June, and 
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I instituted a course of ] 



for wliicli, as I said, sixty-three ( 
the Council of the Parkes Museui 
tures duriug this spring. 

These Lectures were specially arranged by the 
Museum for tlie instruction of those desirous of obtaining 
knowledge required for the due performance of the duties of 
Sanitaiy Inspectors, and to suit the requirements of persons 
preparing for the Examinations of the Sanitary Institute of 
Great Britain ; and they therefore comprised the subjects 
scheduled for the Examinations of the Sanitary Institute. 

The various subjects were dealt with in a 'course of twelve 
lectures, given by wetl-known authorities. 

1. Introductory Lecture — General History, Principles, and 

Methods of Hygiene. — Dr. George Wilson, m.a„ 
F.R.9.E. 

2. Ventilation, Measurement of Cubic Space, &c. — Prof. F. 

DB ChaUMONT, M.D., F,K.8. 

3. Water Supply, Drinking Water, Pollution of Water.— 

Prof. W. H. CORFIELD, M.A., M.D. 

4. Drainage, Construction. — Prof. H. Robinson, m.inst.c.e. 

5. Sanitary Appliances. — Mr. W. Eassib, c.b., F.I..S., 

F.O.S. 

6. Scavenging and Disposal of Refuse. — Mr. H. Percy 

BODLNOIS, M.IN8T.C.E. 

7. Food, gooil and bad ; Milk; Sale of Food and Drugs Act. 

— Mr. C. E. Cassal, f.c.8., f.i.c. 

8. Infectious Diseases and Methods of Disinfection. — Mr. 

Shirley F. Murphy, m,r.c.s. 

9. General Powers and Duties of Insjiectors of Nuisances.— *■ 

Method of Inspection. — Mr. J. F. J, Sykes, B,Sc 

H.R.C.B. 

10. Nature of Nuisances, including Nuisances the Abatemei 

of which is difficult.— Ml-. J. F. J. Syk 

H,lt.C B. 

11. Sanitary Law — General Enactments, Public Health J 

1875; Model Bye-Laws, — Mr. A. Wynter Blyti 

M.R.C.S., L.8.A. 

12. Metropolitan Acts, Bye-Laws of Metropolitan Board c 

Works, — Mr. A. Wyntku Blitth, m,b,c.8., l.8.a. 

A nominal fee only, of Five Shillings for the course, 
charged to cover exwnses; and the Students attending the 
course wore granted free admission to the Museum and Library 
of the Parkes Museum, from April 1st to June 1st. 

The names of the lecturers are a sufficient guarantee to yon 
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tliat the lectures were good ; and it gives evidence of a public 
want, that sixty-five persons entered for this new and untried 
course of lectures, although we were enabled to give but very 
short notice of the holding of these lectures. 

This brings up the <]uestiun of the value of an examining 
body as apart from a teaching body. 

London University is essentially an examining body, and has 
no teaching functions; but I am convinced that an examining 
body which is unconnected with any teaching institution loses 
much of its value ; and such a body is of course quite useless 
as an institution for training the mind, and forming the cha- 
racter. But I would bring to your notice this consideration, 
that it is in sanitary knowledge that this question of tuition 
assumes paramount Importance ; for the teaclimg of the majority 
of subjects in which London University holoa examinations, 
such as Latin, Greek, Mathematics, Languages, (Jhemiatry, 
Physics, Geology, Music, and equally for the teaching of the 
majority of su^ects proposed for examination in Oxford and 
Cambridge, there are numerous institutions affiliated or other- 
wise to these Universities, where students can acquire a know- 
ledge of the subjects in which they are to be examined. But 
that is far from being the case in sanitary matters. 

As I liave already mentioned, there are no courses of practical 
Hygiene generally available to the student; and I know of no 
iustitution where the subject is taught practically, so as to be 
available for the class of persons whom we desire to benefit, 

If the Sanitary Institute is to fulfil its functions of diffusing 
knowledge in relation to sanitary science, it must not be content 
with holding periodical examinations; it must develop its 
educational character still further, and it must afford oppor- 
tunities for students to qualify themselves for these examina- 
tions by providing lectures on practical sanitation, and by 
furnishing laboratories for research in sanitary matters. 

The experience which these first ten years of our existence 
lias afforded us, all points to this, that without this complement 
of the functions which we undertook at our foundation to pro- 
mote, we cannot usefully fulfil that main object of our existence, 
viz., the diffusion of sanitary science. 

No one can read the regulations under which the Sanitary 
Institute was founded without seeing that its authors. In founding 
the Institute, held education to he its primary object. 

Its Congresses, Its Exhibitions, its Examinations, are all di- 
rected to that end. And there is no doubt that if we are to 
fulfil the objects which its original promoters had in view, we 
must develop a system of teaching as part of the permanent 
work of the Institute. 
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The scbeme is incomplete without it. 

I wish specially to point out to you that just as the Parkea 
Museum, in ita work as a Muaenm, affords a complement to the 
Exhibition work done by the Sanitary Institute, so in tlie func- 
tions which the Parkes Museum is bound to perform under its 
Articles of Association, of spreading sanitary science by lec- 
tures, its work is complementary to that of the functions of 
Examination of the Sanitary Institute, 

If the Parkes Museum did not exist, it would be essential 
to the proi>er development of the Sanitary Institute that a 
Museum oi sanitary appliances should be formed under the 
auspices of tlie Institute ; and that the lectures and cosuate i 
means of further instruction in practical Hygiene should be i 
given by tlie Sanitaiy Institute. 

But fortunately we have tlie Parkes Museum with its pep- ] 
manent Exhibition of apparatus, and its educational functions , 
ready to our hand. 

I therefore feel very strongly that if the Sanitary Institute 
is to receive the development retjuired to enable it t« fulfil its , 
fnll sphere of usefulness, its association with the Parkes Mu- 
seum is a necessity. 

The amalgamation of the two bodies has already been con- 
sented to by a meeting of the Sanitary Institute, and I merely 
mention these points because I wish to impress upon all mem- 
bers present the fact that tliis amalgamation is of the liigheflt 
importance in the interest of the Sanitary Institute ; and that ' 
we could not properly fulfil the mission which we have under- ' 
taken withont this further development. 

A very little consideration will shew that, unless we are pr&- j 
pared to let the Sanitary Institute collapse, we cannot stand i 
still. We must prosross. 

The feehng of trie country in regard to sanitary matters is | 
daily growioE- 

Just consider the class of legislation which has been brought 
forward in late years, 

We had first the General Sanitary Acts. 

Then Improved Rural Water Supply. 

Then we had the Housing of the Poor. 

Thus Parliament began twelve or fourteen years ago with 
legislation on general matters ; but each year legislation ap- 
proaches more and more to the details of sanitation. ' 

For instance last year, in the Housing of the Working i 
Classes Act, a clause was prcpare4 but not passed, whim J 
threw upon the owner of evury house which was to he iet^ 3 
whether furnished or unfurnialied, the duty of putting that 1 
house into a sanitary condition, aud it proposed to make the I 
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owner responsible pecuniarily for any illneaa arising from de- 
fective sanitation. 

That |}ro\'ision was not passetl; hut this session I observe 
that a Bill is about to be proposed to require that all Dwelling 
Houses, and especially all Public Buildings, Schools, Hotels, 
and establishments for the supply of food, should have their 
sanitary arrangements certified by some authority of recognised 
competence. 

I do not suppose that that Bill will be passed, but I mention 
tbe fact in order to point out to you that the public mind is 
du-ected towards the enforcement of detailed provisions in sani- 
tation, and towards increased supervision of the arrangements 
necessary to ensure health in our crowded communities. 

In crowded localities, health depends so largely upon the 
details. It is often apparently from very trifling causes that 
the most carefully devised sanitary arrangements are upset 
Dr. Carpenter told us last year how much the health of the 
children in tlie Board Schools is dependent upon adequate care 
in using the appliances for ventilation, in adopting properly 
devised seats and desks, to prevent the undue straining of the 
muscles of the spine, which may amongst other evils produce 
Bhortness of sight ; he urges that wc should provide physical 
exercises in all schools to countemct the evils of brain work. 

This reminds me of a recent inetance of how neglect of small 
details produces evils. 

At the Asylum for Imbeciles, at Darenth, there was recently 
an outbreak of Typhoid Fever. 

The Managers called in skilled assistance to report, and it 
was found that the cases occurred in certain wards only : in 
these wards there was a peculiar smell; these wards were 
warmed by means of hot water ]iipes laid in a trough in the 
floor. On examining these troughs it appeared that, in sweeping 
the floor, dirt from the wards had fallen through the grating 
covering them, and collected in the trough ; in these wards, 
filled with imbecile children, much of tJie dirt arose from 
excreta : moreover, this collection of dirt was of so foul a smell, 
that the workmen who cleared it out were made sick in the 
operation. 

This is only another instance of the necessity for care in the 
administration of details, and of the increased vigilance which 
is necessitated in attention to the details in the case of every 
improvement which we attempt to introduce into oiu- houses. 

I might produce numerous other instances of evils resulting 
from the want of attention to keep valuable sanitary ap[)liance8 
in a healthy condition ; but it would only be wasting your time 
to do so. What I have alrcadv said, will, I trust, have ii 



upon you that in view of the progress wHch Parliament is 1 
making in respect of Sanitary Legislation, and in view of the 1 
increased powers of interference and supervision in matters of ] 
domestic sanitation which Parliament ia giving to Local Boarda 
and Municipalities, it is very incumbent on us to endeavour to 
improve the education of tlie public in sanitary knowledge, and 
specially t« ensure the possession of adequate sanitary knowledge 
to those who are charged by the several Local Boards and 
Municipalities with the du^ of watching over our sanitary 
arrangements. 

I doubt the adrisability of maldng local authorities responsible 
for inspecting and certifying to the sanitary condition of houses, 
as suggested in the Bill to be proposed this year, and I believe 1 
the more effectiial remedy for defective house sanitation would 
be found in the Bill of last year, which would make the house- 
owner liable to the person to whom he let a house, or to the 
persona he received into his house, for any evil arising from 
insanitary conditions. 

But my object in mentioning this subject is to point out that 
the teudency of legislation is towards a more stringent inter- 
ference in details, and that if such legislation is not to bo 
mischievous, it must lie accompanied bv increased knowledge in 
sanitary matters on the part bi>th of the persons charged with 
administering the Sanitary Acts, as well as of the public them- 
selves. ' 

This knowledge it is the mission of tlie Sanitary Institute I 
to endeavour to provide. 

I now beg to move that the Report read by the Secretary be j 
approved. 
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LEAICINGTOH, 1877. 



B. W. RICHAR0SO5, MJ>^ LL.D^ PJLS. 

L — Edwct Chabwick, CB. 
IL— eTOBGK WnjBox, M.A^ ILD^ P.CJ3. 
m.— B. Bbudkxkli. Caotiib. F JLCS. 



STAFFORD, 1878. 



EDWIN CHADWICK, C3. 

L— R W. RicHABBsox, MJ>^ LL.D^ F.RJ8. 
IL— HsxBY Day, M.D, FJLOS. 



CROYDON, 1879. 



R W. RICHARDSON, MJ)^ LL.D^ FJLS. 

^nsuKms 01 «Mnions. 
Section I.— Alfrkd Cabfbntkr, M.D^ M^CP.Lond^ C^^Gamb. 
„ II.— Captadt Douglas Galtox, R-R, OB., D.aL., F.RS. 
ni.— O. J. Symoxs, FJLS. 



EXETER, 1880. 



THE RIGHT HON. EARL FORTESCUR 
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The next Congress and Exhibition of the Institute 
will be held at Bolton, commencing September 
20th, 1887. 



C0NGKE8S AT YORK. 



SEPTEMBER, 1886. 



PAPERS AND DISCUSSIONS. 
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CONGRESS AT TOEK. 



INTRODrCTION. 



Tub Ninth Congress of the InBtitute was held at Torh, from Tuesday, 
September Slst, to Saturday, Septemher 25th, 1886, by the invitation 
of the Lord Matoe and Coeporation. 

The Buildings placed at the disposal of the Council were commo- 
dious and well adapted for the Meetings of the Congress. The 
opening Address by the President, Sib Spekc-bb Wblis, Baet., and 
the Lecture to the Congress by Captajh Docglas Galton, were 
delivered in the Saloon of the Fine Art and Industrial Institution, in 
St, Leonards Place : the Exhibition also was held in the estensive 
buildings and grounds of that Institution. The Sectional Meetings 
were held in the Theatre of the Museum of the Philosophical Society. 

The Congress opened with a Si)ecial Service at the Minster, the 
Sermon being preached by the Vekt Kbt. Toh Dean of Tokk. The 
Members of the Congress were then received by the Loed Matoe 
and CoEPOEATtijs in the Reception Hoom at the Fine Art Building, 
and the Public Luncheon, at which the Loan Matob presided and 
welcomed (he Institute to the City of York, was held in the De Grey 
Buoms. After lunch the Lobb Mayor and CoEPOHATioir and Mem- 
bers of the Congress proceeded to the Exhibition, and were conducted 
round the building by the Jcdobs ; the Loed Matob then pro- 
nounced the Bzbibition open. 

The Exhibition continued open until October ICth. There were 
130 Exhibitors, and 900 Exhibits. Tbe Judges awarded 11 Medals. 
11 Special Certifieales, and oti Certifieat#8 ; 42 Exhibits were deferred 
lor further practical trial. About 30,000 people visited the Exhi- 
bition during the 23 days it was open. 

The papers read to the Congress were divided into three Sections ; 
Section 1, Sanitary Science and Preventive Medicine. Section 2, 
Engineering and Architecture. Section 3, Chemistry, Meteorology 
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and Oeologv. The papers and disciissionH in Sections 1 and 2 
occupied nearly two days each. A Conference of Medical Officers 
of Health was held on the afternoon of the lat day of Section 1, at 
which several subjecta that come specially within the province of 
the Medical Officers were brought forward for discussion. The 
leading features of the Sectional Meetings and Conference are given 
in the Reports of the Secretaries, on page 363, 

Ou Wednesday evening a Conversazione was held in the EshlbitioQ 
and the adjoining rooms and Picture Galleries, which were specially 
arranged and decorated for the occasion. 

A Breakfast was given to the Memlwrs of the Congress on Thurs- 
day morning, in the De Grey Eooms, by the National Temperance 
League. 

Addresses to the Working Classes were given on Saturday evening 
in the Festival Concert Boom, Museum Street, by Mk. Edwabd C. 
BoBiKS, f.k.i.b.jL., Dk. Oeorob Tiviak Foobe, and Mb. James 
MAjtsKRQH, M.m8T,o.B, The Chair was taken by the Bbv. Casos 
FhBUisa. 

An Excursioa was made on Saturday afternoon to the York New 
Waterworks, at Acomb, by invitation of the Chairman and Directors 
of the Company. 

Many opportunities were given to the Members to visit the nu- 
merous places of interest iu the City, the Dbak, on several occasions, 
personally conducting the Members over the Minster and Library ; 
the antiquarian rambles were taken through the old city under the 
guidance of the Eev, Casos Eaisb. 

Me. Bdckle, the Principal of the School for the Blind, kindly 
arranged a Concert by the Pupils on Saturday morning, to which the 
Members of the Congress were invited. 

It was decided to hold the Congress of 1887 at Bolton, an invita- 
tion from the Tows CktunciL having been accepted during the Meeting 
at York. 

E. WHITE WALLIS, 

Seerelary. 

loiA Aj>ril, 1887. 
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SEEMON" 

By the Vekt Eev. The Dean of Yoek. 

pee ached at 

TOKK MINSTEE, 

September 21at, 1886. 



Psalm oxix. 97. 



" Lord, what love have I nnto Thy law : all the day long is my 
Btudy in it."— Vork Mintler, Sfptemhtr 2Ut, 1886, 11.30 a.m. 



So spake the Psalmist In his unlettered simpIiciW generations 
ago, meditating on the Ahnighty power which (he felt) produced, 
pervaded, and was sustaining all things, yet alike unfathomable, 
mcomprehensible to him. Little enough could he decipher. 
One great first cause calling everj'thing into being, and pro- 
viding alike for the harmonious working of all the (even to him) 
innumerable agencies and complex mechanism. Unity of God- 
head, and unity of order — a grand unison in which there could 
be no discord, but with which all must be ui harmony, sub- 
ordinate to Him from whom and by whom it came. 

Snrely, in the words of the text, he is meditating on a law not 
indicated or comprised only in the Word of God, but in all which, 
beside that, came from Him : all the works of His hand, all that 
His divine fiat had ever called into existence; even aa the judicious 
Hooker said, in after years, " A divine order exists, not in written 
revelation only, bnt in the moral relations, tlie hbtorical develoiv 
ment, and the social and political institutions of men." The 
Psalmist looked up to Heaven, and saw, " the work of Thy fingers, 
the moon and the stars which Thou hast created." He looked on 
atmospheric phenomena, and said, *' He sendeth snow like wool, 
and scattcreth the hoar frost like ashes." — " He casteth forth the 
ice like morsels : who is able to abide His frost? " He looked on 
the earth, and exclaimed, " Thou visitest the earth, and blessost 
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it, Thou makest it very plenteous " — " the fruitful land d 
He barren " — iigaiti, " He maketh the wilderness a standi 
water, and watersprings of a dry ground." He looked o 
tation, and continued, "Tlie trees of the Lord also are full trf" 
sap, even the cedars of Lebanon, which He hath planted." He 
looked on the animal world, and said, " When Thou letteat Thy 
Word go forth, they shall he made " — " that Thou givest them 
they gather " — " Thou openest Thine hand, and fillest all things 
living with pIeDt«ousness " — " The lions roaring after their prey 
do seek their meat from God." Ho looked on man : "What is 
man," he asked, ^' that Thou art mindful of him, and tho son of 
man that Thou so rtigardest him. — Thou madest him a little 
lower than the angels, to crown him with glory and worship." 

One Creator, one law-giver, for the creation which He had 
created. It was a simple faith. It was an isnorant faith; 
but it was at least a logical faith. Much wiser tlian those who 
have acknowledged the first, but denied or craned at the second, 
severed that which he felt could not be put asunder, and so 
have disseminated discord and aTitagonism where all should be 
harmony and unity. In his simple creed there was no hard 
separation between theology and science — betweien moral law 
and natural law. To him they were one ; everything part of 
one great whole, of which the author and director was the same. 

Doubtless he had but a Tery superficial knowledge — had 
never pierced below the surface and scrutinized the arcana 
which lay beneath — never peered into the heavens and dis- 
covered the order which regulnted the myriad stars, invisible to 
the unaided vision of man — never detected in the atoms and 
dust of earth the strange and conntless organisms thereof. 
Doubtless he had never even imagined the innumerable con- 
flicting theories and issues which should puzzle the minds and 
bewilder the brains, and delight the intellects of those who 
should attain to do so. But ]>erhaps for that verj- reason he 
had formed a juster and truer appretiension than is possible for 
those who are enticefl into the illimitable range of theory and 
speculation. And thus he had enunciated a great first truth 
which it is the part of wisdom and honesty to endeavour to 
keep prominently forward and not to obliterate and abandon. 
For if His dictum is true of the whole, it must be true of every 
part which is comprehended in that whole, and it is pride and 
oliiidnesg, not wisdom and righteousness, which would prompt 
us to set them at variance one with another. For man is 
a complex being of body, soul, and spirit; they act and re-oct 
on eacn other ; the spiritual life is not complete without the 
phvsical life, and vice verm. 

Unfathomable mysteries there arc indeed in the one. Are 



THE DBAy OF YORK. 43 

there not in the others ? Has science exhausted the arcana of 
creation? is there nothing left to distrovert is everj'thing un- 
ravelled ? has everjthing oeen accurately demonstrated ? has 
the book of nature been ransacked? eveiy page opened and 
deciphered, and all so plain that lie which runs may read it ? 
So have some thought from the beginning. Each age has heard 
the triumphant cry " Eureka," fcach age has heard the con- 
temptuous condemnation of that which nas gone before ; the 
dogmas of one age have been the fallacies of the next, and the 
wisest intellect has shown its greatneBS in the humble confession 
of a Newton, " I am but a little child gathering a few grains of 
sand before the shores of eternity." Those whom God hatb 
joined together, man in his pride has ever been endeavouring 
to put asunder. The ecclesiastic of old anathematised the 
scientist as a propoundcr of heresy, and the scientist of modem 
days is apt to deride the theologian as a mere preacher of effete 
and old world fables. Theological law and scientific law have 
been arrayed against each other as if incompatible the one with 
the other. The one has been exalted in indifference to or in 
antagonism to the other, instea<l of each being treated as the 
correlative or complement of the other ; each being imperfect, 
impotent, and deleterious in proportion as the other is lost 
signt of and neglected. 

Theological truth versus scientific truth — as if the one or the 
other must have the unquestioned supremacy if not monopoly, 
instead of each being but a half truth, which together maKe 
the whole truth; or each being a half law, together making 
that of which even the most cultun'.d and leameamind in these 
days may say with the shepherd boy of Israel, " Lord, what 
love have I unto Thy law ; all the day long is my study in it." 

And men have gone astray in proportion as they have swerved 
from this elementary' axiom. Human life in its health, for 
instance, to use the word in its full and therefore true compre- 
hension and significance, depends upon the fruitful recognition 
and harmonious dealing with both. 

On the one hand, theology, however sure it« grasp, however 
deep its perception, cannot suffice. It is only the half law and 
cannot do all. How often in the history of the past has the 
pestilence been recognised as a Divine chastisement for moral 
or spiritual shortcoming, and the remedy sought only in peni- 
tential prostrations and prayers T 

And truly so, for we are distinctlv told that pestilence is one 
of the scourges in the Divine hand f^or htiman punishment ; and 
eflfectnally so, for scoff and mock as people may at God at other 
times, nothing begets or stimulates serious thought so much a 
a widespread epidemic. 
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But what is this chastisement t No extraordinary ^-isitatiou 
of God. Simply people exi>eriencing the natural and necessary 
consequence of their infraction or neglect of the physical-haU 
law, and, in the misery and death resulting therefrom, being 
taught what perhaps they would not be so ready to perceive or 
admit — nay, that which they are obstinately resisting aud re- 
fusing to acknowledge — the as certain evil consequences result- 
ing from neglect of the spiritual-half law, and tnat thus they 
may he led to keep the whole law. And the supreme Orderer and 
Controller of all things, no doubt, suffers them to become involved 
therein, in order that it may be, as it were, a parable to convince 
them of what tliey are so slow and so reluctant to understand. 

God forbid that man should ever ignore such teaching. But 
the whole remedy is not only spiritual but acientitic too. Not 
only penitence and prayer and amendment of the splritiial life, 
but cleanlii^ess and drainage and increased and improved sani- 
tary appliances. Not strange incongruous duties, but each 
forming part of complete oBedience to the same law. Not 
different unconnected laws, with no harmony or coherence 
between them. And who shall say that answer to prayer and 
penitence is not given by greater attention to and clearer per- 
ception of these things. Vie are quite right in regarding a 
pestilence as God's visitation, but we have no right to think 
that He will only take it away by some special act of His pro- 
vidence in answer to prayer, when He nas implante<l in us 
faculties to perceive and capacities to use, powers which He 
has provided for that purpose, and, by the successful use of 
wlucn, we may look to Him to guide and bless those who, in 
faith and humili^, seek His direction and help. 

It is God's will, indeed, that we should be spiritual, but not 
only spiritual beings. He has implanted in us capacities for an 
earthly as well as a spiritual life. And as long as we are here, 
means us to use them both. It is not enough to be, however, 
good and holy and humble, we must be practical. We must in 
this, as in everything else, be fellow-workers together with 
Him. He will enlighten and guide us. But we must not 
ait with folded hands. No, nor bow the head like a hull-rush. 
Nor ever say with Eli, " It is the Lord, let Him do what 
seemeth Him good." 

And so, on the other hand, it is hut a biassed prejudiced 
and imjwrfect apprehension which under similar circumstances, 
ignores and ridicules all spiritual significance, and regards things 
siiuply from their physical and scientific aspect, 

"To consider religion with disease pestileuce and epidemic is, 
to some, to mix up things which have no connection. 

Defective water supply, insutBcient drainage, neglect of 
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ordinary precautions, scamped workmanship, ignorant design. 
Tbeae are the causes, and the remedy is not far to find : money, 
en^neering skill, scientific and medical talent. 

True; But, even if successful, all is not done. "Sains 
populi Buprema lex." True enough ; but a sanitary people, and 
a cleanly people, are not therefore, as a matter of course, a 
happy people. There are evils besetting us which no perfection 
of diiinago will remove. There are troubles affecting us which 
the purest water supply cannot wash away, and cravings which 
the most sparkling; streams cannot supply. When " Satiitland," 
of which Dr. Richardson spoke, has been established, even then 
heavy heads and aching hearts will not cease. Existence, even 
if thereby lengthened, according tx) his opinion, to a hundred 
years, will become a burden in spite of the most complete and 
sanitary precautions in the world. Moreover, I venture to 
assert that definite religions principle and active religious prac- 
tice have a great deal to do with the performance of sanitary 
duties as regards ourselves personally, and the maintenance 
or development of them amongst men. Something more 
than mere self-preservation is needed for the one, and pecu- 
niary interest, or fear of the penalties of human law, for the 
other. 

As regards ourselves, our bodies, as well as our Spirits, are 
God's ; and if He has shewn His care for tlie fonner as well 
as the latter, who are we that we should, from any motives of 
mental indolence or distorted spirituality, disregard them. 
" Cleanliness is next to Godliness,' says the old proverb. I am 
bold to say more than that, viz., that cleanliness is part of 
Godliness; and if religion is knowing and keeping God's law, 
to set that law at defiance, or to ignore it in one part, is as cul- 
pable as in another. There can be no consistent cultivation of 
the one with any conscious or intentional disregard of the 
other ; and to attend to all that reasonably concerns and pro- 
motes the health of our bodies, is as much a religious duty as 
tiie same attention to our souls. The old theory that the oppo- 
site to this was an evidence of sanctity has been long ago 
exploded, but we have not as yet arrived at the true converse. 
To rash to the other ejctreme and to pamper the body, and 
indulge in everything which panders to semshness and sensuality, 
is not the true converse but the abuse thereof. At any rat*;, 
until people realize that dirty habits and neglect of healthful 
practicea are as much sins of commission and omission as any- 
thing else, they will never give them the attention which they 
deserve, which cannot be enforced by law, and which are so 
easily evaded. 
And if so as regards ourselves, how about others T Those 
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intentional neglects, those deliberate offences against the health 
of the people, to which so much sickness, misery, and death 
are due? Plain duties evaded, work purposely scamped and 
rendered inefficient and worse, people auffered knowingly to live 
without the most necessary requirements, and under inHuences 
which ciinnot but cause miasma, or kindle, or spread, or aggra- 
vate disease, debility, and wretchedness. 

Human law has done and ia doiug much to expose, condemn, 
and remedy such execrable practices, and, in my humble opinion, 
no punishment can be too great, no penalty can be too llea^■T, 
for those who from some contemptible consideration of greed, 
or from some wretched indolence, are the cause of these evils 
to poor and often helpless peo|)le. But human law can always 
be thwarted and evaded, and legal consequences never appeal to 
or call out the best attributes of our nature. Such a sentiment 
may he deemed visionary and unpractical outside, but here I 
centure to put this on a religious basis, and to rejwatthat, until 
the human conscience is quickened to feel that such proceedings 
are deliberate sins against God, for which no amount of Church 
going, or Chapel going, or religious profession of any sort can 
compensat*, men will not forego the paltry profits which can 
be gained therefrom, or exert themselves to deliver those who 
are languishing silently and perhaps unconsciously from them. 

But if this is so, mere recognition of aud assent thereto is 
not enough. Nor the assumption that the principle, once 
admitted, can be easily carried out. God's law is complex, 
delicate, subtle, and, therefore, to comprehend it, demands con- 
tinuous anil careful attention, or as the Psalmist expresses it, 
"All the day long is my study in it." Half knowledge la per- 
haps more detrimental and contemptible than utter ignorance ; 
and while we smile at the ritliculous bravado of Alphonso of 
Cojitile, in the 13th century, mathematician and astronomer, 
who declared " tliat he could have devised a better way of 
ordering the movements of the celestial bodies," a similar super- 
ficial grasp of a subject is still lurking abroad, and is at the root 
of half the evils that beset the physical condition of man. 

That condition is always altering, developing if you like it. 
Man's personal wants and habits, his social position with his 
fellows, must alter according as the means aud circumstauces of 
his life alter by the inventions aud culture of men. 

Man is, personally, the same animal that he was at the 
creation ; but his surroundings and requirements, his enjoy- 
ments and acquirements have varied, and will continue to vary 
with each succeeding generation, and the attention thereunto 
must, in like manner, be pmgressive. The usages and customs 
which sufficed for our forefathers would be distasteful if not 
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dismasting to us, nay, the sufficiency of yesterday is almost effete 
to-ilay. 

Moreover, advancing science each day Bucceeds more and 
more in tracing effects to their cause, and bringing to light 
that which has been heretofore enveloped in darkness. That 
which was vague and mysterions but lately, now is so plain that 
he which runs may read it. The subtlest poisons ai-e detected 
now lurking in the simplest substjinces ; and latent, unsuspec- 
ted chemical changes, developing active agents of mischief 
to human life, are discovered and demonstrated. 

How many errors have been exposed, how many strange 
paradoxes satisfactorily reconciled t We are tempted to smile at 
the simple ignorance — the clumsy expedients of our ancestors. 

But more (how much more) remains to be unra^elledt and 
to keep pace with the ever-changing progress of men, men 
must be ever examining, ever k-aming, ever designing, ever 
holding conamunion with men like-minded with themselves in 
that wide and unrestjicted intercourse which has become possi- 
ble, from which larger and clearer views may he acquired, vexed 
questions sifted and ventilated4 and conclusions arrived at, 
instinct with valuable results for the present, and pregnant 
vrith beneficent issues for the fnture. 

But what are you doing herein? Are you thus unravelling 
a fortuitous web — A skein evolved of itself by some sponta- 
neous generation, entangled by ha]>-bazftrd, the product of mere 
chance ! Or are you forcing the barred doors of nature's trea- 
sures and rifling her secrets against her will — convicting her of 
mismanagement, and intending to undertake the management 
thereof for the future yourselves ? 

Or are yon engaged in a siege, in which, by sap and mine 
and persistent struggle, you are advancing u()on a citadel 
which your own increasing strength and cunning shall enable 
you to master, "vi et amus," ia spite of all opposition? Or 
are yon advancing along a track, the doors of wliicli, one by 
one, an Almighty hand nas, as it has seemed good t« Him, been 
opening to you, without whose pleasure you would have been 
baffled for ever, whose finger is even now leading and directing 
you which way you should go, and how far and how fast you 
abould CO along it 

We havo lately read, with pleasure and gratitude, the devout 
acknowledgment of the Divine Author of Nature^ uttered by 
Sir William Dawson in his opening address at the meeting of 
the British Association at Binniiigfaam, — "The vastness and 
the might of ocean, and the manner in which it cherishes the 
feeblest and the most fragile beincs alike, speak to us of Him 
who holds it in the hollow of His liand, and gave to it of old 



its iKHindaries and its laws," And, as yoa trace out the conflict- 
ing theories, and reconcile seemingly irreconcilable paradoxes ; 
as vagne and indefinite processes assume form and purpose, 
range themselves in order and become elements or a law, 
mysterious sometimes, but nevertheless distinct, reasonable, 
efficient; a law which you can demonstrate and define. Do 
they not indicate a law-giver f One to whom you can say, as 
you recognise the aim and discover the end thereof, ^' Lori 
what love have I unto Thy law, bH day long is my study in it." 



Yes, and will you not go one step further, and acknowledge 
yourselves as " good stewards of the manifold grace of God.'' 
Yea, it is a high honour to be the exponent to others of what 
God has revealed to you. It is a blessed stewardship to be 
made the agents of Imparting to others that which bo largely 
and so intimately concerns the welfare aud comfort of their 
life here. 

Homes rendered healthy by the removal or prevention of all 
that creates miasma, or defilea the " breath of life," by the 
inculcation of the importance of the habits of cleanliness and 
order; and these habits rendered possible by the power of 
demonstration and conviction, causing them to be adopted and 
practised. 

Healthy development of mind and body promoted, the infir- 
mities thereof supported, the sickness thereof mitigated. All 
that now, unnecessarily, blichts humanity, produces squalid 
forms, pale faces, and debilitated frames, auolished. Men, 
women, and children rising up and calhng you blessed — hailing 
you as, under God, their deliverers " from the pestilence which 
walketh in darkness, and from, the sickness which destroyetb in 
the noon-day." 

And so we wish you God speed in this your happy work. 
So we join hands fiere to-day — men of science and men of 
theology. 

Thelaw which we preach and you lecture, which we proclaim 
from the pulpit, aud you propound from the rostrum, is one. 
The phases different, the applications diverse, but the source 
the same, and the ends thereof not antagonistic to nor indepei 
dent of each other, but identical, viz., the health of that con 
plex being of body, soul and spirit, whom we call man. 
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Delivered 21«t Sept., 1886, 
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I HESITATED for several Aa.y% Wfore complTinp with ■ 
flattering proposal of the Council of the Sanitiiry Institute to 
fill the honourable position of President of this year's Congress, 
and to address you this evening. Although a worker in col- 
lateral Science and Art, I could not presume t« appear before 
a metting of sanitary experts as an instructor, and I must bee 
yoa while listening to me to consider that we are all engaged 
in making a joint effort to draw general attention to (|uestioua 
of vital importance to the public health, to dififnse Information, 
to get the people to take an intelligent interest in sanitary 
matters, and to bring the governing powers into a disposition 
to give more effectual help in carrying out such reforms as are 
proved to be necessary by scientific investigators. With the 
feeling that this is our mutual relation I may proceed, and if I 
trouble you with the reiteration of some truisms, and the 
citation of facts already well known to many of yon, I trust 
you will be patient with me in the hojie that some of the seetl 
which may be sown broadcast to-night may fall upon fruitful 
soil J and, if good, may so multiply that it may be sown again 
and again by others, and in good time iuflueni'e the multitude. 
A great deal of what, if 1 had time, I alionld like to say 
to-night has been already said' by one or other of my pre- 
decessors in this chair, Richardson, one of the foremost of our 
sanitary reformers, began by an account of his researches 
and experiments on the origin of spreading or communicable 
diseases, and followed by displaying his popular "Ideal of a 
healthy rieople." He was, perhafis, the first to make generally 
knon-n the grounds upon which Owen and Flourcns calculated 
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tliftt tlireescore years and ten, or fourscore years, aliould not i 
the extreme limit of human Hfe; but that old ape only begins 
at 70 years, mellowing down to a ripe oM age at 85, and tliat 
the natui'al duration of human life, under perfectly healthy 
surroundings, ought to be 100 years, and might be occasionally 
carried on some fifteen or twenty years more. Chadwick, our 
revered Vice-President, eight years ago, though then almost an 
octogenarian, showed that he was as exact and earnest as he 
had always been in the sanitary work to which he has devoted 
his useful and lionoured life. Even now, though a]i]troaching 
his ninetieth year, he still stimulates his juniors by his bright 
example. Before the end of this year two volumes of nis 
works, speeches, and letters, edited by Dr. Kichardson, will be 
published, and will be prized as the foundation of scientific 
sanitation, and as a valuable contribution to the history of our 
own time. Lord Fort«scue, who for more than forty years has 
laboured in the cause of public health with a Keal which 
in vol vet! jjeraonal sacrifice, treated sanitary reform in this 
country in its administrative and le^slative aspects. Galton, 
distinguished in the army as an officer of the Royal Engineers, 
and not less so in the Royal Society and in civil life, proved 
that his powers were equal to the wide range of the subjecta 
before us. Then Humilliry, honoured alike as practical surgeon 
and Cambridge Professor, enlightened ua by his knowledge of 
many things which prevent the development of the human 
body, and lead to disease and too-early death. Rawlinson 
taught us what sanitary engineers can do by a better s^'stem of 
sewerage, drainage, and water-supply, in preventing sickness 
and prolonging life. He well said, "'The strength and glory of 
a nation is not in standing armies and ironclad fleets, but in the 
health, well-being, and contentment of the jmopli;." And last 
year de Chaumont, with exlraordlnary exactness and minute- 
ness, detailed statistical evidence of the effects of sanitary 
modifications of many conditions which affect the health of all 
classes of tho population. In the hope that we may assist in 
the advancement of the grand object which animated these 
great men, and following the course cleared by them, it now 
remains for ns to consider how sanitary Improvements may be 
carried on still further by the co-o|x?ration of investigators, 
legislators, and administrators.' 

Any great sanilary improvement of the community must 
bo thti result of elaborate co-operation. We must have the 
combined action of the threv great classes of Investigators, 
legislators, and adininistrHtorH, before we can effect any good 
result. And if we regard sanitary reform in these three 
aspects, wo find that a givat deal of the work of investigation 
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lias been done, and that tbe work of legislation is lamentably 
deficient: while the work of administration cannot advance 
beyond the limits of legislalion. 

As regards the work of investigation, we may safely assert 
that it has hitherto been for the most part pei-sonal, and that 
the waste of labour has been enormous. It is only of late that 
this Institute has come to its aid. Three-fourths of the fifty years 
that Southwood Smitli, Chadwick, Farr, and Trevelyan were 
at work, they were well-uigh single-handed. Perhaps the 
foundation of such a body as the Sanitary Institute may be 
enough for them to be proud of ; but more must follow, and it 
ia to DO hoped that before long we shall have, for the sake of life 
and health, an organisation as powerful as that which protects 
our property and our libertiies. The Institute must uevelope 
into something grander and more powerful. The Colleges of 
Physicians and Surgeons have done and are doing much useful 
work ; but tbe work is done more for the individual than the 
collective good. Without interfering with them — rather aifUng 
them — why should we not have a. College of Health — a College 
which would show our appreciation of the gift of life and our 
reverence for the Giver ( 

But, turning back for a moment, let lis glance at what the 
advanced guards of sanitary science have already accomplished. 
It is bare justice to them from time to time to recount their 
services, and while we are encouraged by their success, we shall 
learn what remains for us to do. We liave only to look care- 
fully into the memorial volume of selections from tbe reimrts 
and writings of William Farr, published by the Council of this 
Institute, at the suggestion of Dr. Gairdner, to find a revela- 
tion of the masB of ignorance, prejudice, and folly which our 
early reformers had to expose, and of the variety and extent 
of their labours, It is a record which is honourable to all, 
and to him whose writings it enshrines it may serve as a 
monument more eloquent and touching than any brass or 
marble. What did we know of Vital Statistics fifty years 
ago't It was in 1837 that our Begistration Act came into 
operation, and certainly no one coula have more ably worked 
it or turned it to better purpose than Farr. It was from his 
Beports that it first became generally known that our death- 
rate was too high. We now know that tbe measures indicated, 
and taken as necessary to lessen mortality, have been so effectual 
that a targe iiart of the gain of twenty years in the average 
duration of life in this country since the beginning of this 
century may be claimed for the registration period ; and there 
can be little doubt that, if the provisions of the Kegistration 
Act were more strictly enforced, the prolou^ation of life would 



52 



UfAtfOntAL i 



be greater. Very few even of thoso well informed in ssnitaiy 
mutters are aware of the large proportion of tlie population 
now buried without the cause of death being properly certified. 
When Dr. Cameron introduced the ''Disposal of the Dead 
Regulation Bill" in the House of Commons, in 1884, be 
showed that in England and Wales, more than 20,000 bodies 
in a single year were buried without any certiiicate whatever 
of the cause of death. In Ireland, there were more than 4,000 
burials under the same circumstances, while iu Scotland, in no 
fewer than 20 per cent, of the total number of deaths registered, 
tlie causes of death were uncertified. Even in Glasgow, not leas 
than 9 per cent, of the total number of persoiks who died in that 
city in 1882 were buried without any certificate of the cause 
of death. Having learned the important results obtained by 
what we must confess to have been verj' imperfect registration, 
I desire in the strongest manner to urge attention to the neces- 
sity for more strict observance of the pro^-iaions of the Act by 
the public ; and for more careful and accurate certificates from 
members of my own profession — a profession ever ready freely 
to assist the State when asked for information on auy questim 
affecting the public health and welfare. 

Since our last meeting one of Farr'a fellow-workers — a 
veteran reformer — has passed away. The name of Sir Charles 
Trevelyan will at once recur to you, and with it the thought of 
the vast amount of good he was able to accomplish. The 

firinciple underlying all his efforts — that of hel])ing the poor to 
lelp themselves — is the right one. He knew Uiat withoot 
health they could never succeed, and one of his main objects 
was to secure health for tliem in the least objectionable way. 
The President of the MetropoEitan Provident Medical Associa- 
tion will give you some interesting details on this subject in a 
dav or two. 

When wo speak of the prolo^ngation of life, we think chiefly.' 
of the advantage to individuals, their better health, and their' 
augmented [>nwer of enjoyment This is a great deal. But Hk\ 
means more for the State. It may sound well to dechuBI' 
against the money view of the subject as low and sordid ; but 
it is not to be overlooked when we are apportioning merit for 
work done. A donation to the community of two or thr"'" 
millions would be looked ution as an extravagance. Bnt wl 
is the fact t During the f nrty-nine years that registration hmt< 
been in force, and sanitary reforms have advanced with 
annually increased infonnation, about eight millions of 
have been added to the population of the United Kii 
We may fairly cn-dit mir reforms with a large proportion 
this increase in numbers, and consequently of their 
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Tftlae. The result on human happiness is not a matter of 
calculation, but a. future industrial census will show iu a very 
definite shape the effect of sanitation in raising the economic 
Talue of the impulation. 

How mncb of this gain is dae to the active and useful work 
of pure sanitation, ana how much to medical and surgical work, 
it is unnecessary for me to discuss; but it would be a cen- 
surable omission on my part if I neglected to allude to the 
coincident jirogreHS maile in the science and art of medicine and 
Burgerv. It would be easy to tabulate figures showing how the 
mortalitv of small-pox has been diminished by more universal 
VBccijiation ; how hospital mortality in general, and in a num- 
ber of different diseases, has been diminished, especially since 
the use of antiseptics, and by the Improved methods of per- 
forming various surgical operations. I must not go into such 
details and statistics here, but I do claim for the medical 
profession of this country a considerable share in the gain to 
the State of iucreasing numhors of more healthy subjects. 
We cannot be far wrong if wc put the average duration of 
human life in Great Britain half a century ago at about 30 
years; now, according to the healthy life table, it is 49 years, 
the jiopulation in less than 50 years increased, as I have said, 
by some eight millions. Each individual of these millions was 
worth to the State, aa is calculated, about £L50. Say that 
only two millions out of the eight millions of increased numbers 
were the fruit of sanitary and medical work, their economical 
value was at least 300 millions of pounds, and that a clear 
gain. To this we must add that the productive powers of the 
population depend on labour, and that labour depends upon 
nealth. Let sickness come, men are disabled, their labour 
ceases, and the produce of laljour is lost Formerly it was 
calculated that a twenty-third i^wrt of the population was con- 
stantly sick, and the products of all that labour for the time 
necessarily withdrawn. A great deal of this sickness has been 
altogether prevented, aud the duration of that which comes iu 
spite of sanitation is lessened. Ila|)plly did Richardson give 
form and expression to the proverb, " National Health is 
National Wealth ! " and well may Froudc follow with his para- 
phrase, "The Commomcealth is the Common health, the common 
wellness," and add " No nation can prosjwr long which attaches 
to it* wealth any other meaning." 

Since the formation of the Sanitar)' Institute, although 
the progress of sanitary science has not been as rapid as we 
desire, yet its advances have been more readily measured. 
The annual meetings, the presidential and sectional addresses, 
and the papers read in the sections, ha\'o brought imjKirtant 
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movements under notice ; and aa the Congreaa migrates yearly 
to new places, its information becomes more varied and tmst- 
wurtliy. We gather assurance of tlie genorallv improved 
moral and ph_\-sical condition of the people. We find that 
infant mortality is lower; that education oecomes more satis- 
factory as the principles upon which it should be conducted 
are better understood; that those who work are better paid, 

fet wholosomer food, and dwelling-places more fit for human 
abitation. Increasing intelligence has given a claim to 
political rights, and developed an interest in political questions. 
Tlirift is more common, and savings banks more used, 
is barely 50 years since the general introduction of savii 
banks ; yet by the last returns more than 45 millions of mom 
stand to the credit of depositors in these trustee banks — whi 
in the Post Office Savings Bank, only established in 1861, more 
than 44 millions belong to the industrial classes of the United 
Kingdom. Thus a total of more than 90 millions now repre- 
sent« the results of the thrift of the people during the past 
half-century. And co-operative associations show more and 
more, year after year, how well and quicklv, when men begin 
to learn that life and health are worth lookmg after, they nnd 
out the means of taking care of themselves and of their mat^>rial 
interests ; and I think I am not going too far when I say that 
this Institute may be congratulated upon the success of what 
it has done towards to the recent diminution of drunkeuneaa. 
and crime. 

With all this encouragement we may look hopefully to 
future, and consider what ar« the most pressing subjects 
inquiry, and which is the way of conducting our mvestigatit 
that gives the greatest promise of suct-ess. The field is r 
but, as we have seen, it is not impenetrable ; and obstacles 
sure to yield to steady and well-directed attack. Facing 
difficulties, what is our attitude 1 Our representative meetii 
here manifests that we are numerous; our Institute shows 
certain amount of aggregated working power; but it is more 
nucleus than a complete organisation. It may be effective ._ 
au investigating, deliberative, consulting, and examining body, 
but it has no directorial power, no agency for carrying oat 
practically the measures which its collective wisdom lias ini" 
oated. Crowds of sanitarj' volunteers hover about it, and ._ 
desultory attacks upon weak [xiints, often with much wi 
of energy. "What we want is a central power," aa L 
Brabazon wrote last month in the Times (August SO), "whii 
shall regulate and control local action, so that no town 
locality shall be -ible to neglect the jmblic health, or, 
endeavouring to purify itself, shall poison its neighbour. W< 
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want a power which shall take a bird's-eye view of the whole 

?uestion, and work not for the good of one locality only, but 
or tlie good of all," This is what we want, and what we must 
have some day. But, while we are waiting, an interiTn organisa- 
tion of deliberative and afhninistrative agency should he set 
up, as if a Ministry of Health were in iwwer. The Local 
Government Board, too, with all its official completeness, like 
ourselves, may recommend, but cannot command. There seems 
to be a link missing between the knowledge of what is right 
and the power to apply it. This link is a Minister of Health. 
We have now only the elements of the organisation which I 
suggest ; its formation is matter for consultation and arrange- 
ment, and probably might be accomplished without much delay. 
In the meantime, what are we to do ? The last generation has 
done so much with means less efficient than we have at command, 
that we ought to do more than emulate the past. This Insti- 
tute, united with the Parkes Museum, is hound, in my opinion, 
to induce all the others to make not only common cause, but 
joint action ; or, failing in this effort, it mav, by increased 
activity, in a short time cover the ground wfiicli they now 
occupy. This would at once make plain the folly aiul waste 
of division. This process of amalgamation has already begun 
by the union of the Parkes Museum with our Institute.. The 
National Health Society, the Ladies' Sanitary Association, the 
Cremation Society, the Smoke Abatement Institution, and 
others of a like kind must follow ; while such societies as that 
of the " Medical Men qualified in Sanitary Science," and the 
" Society of Medical Officers of Health," would find themselves 
more fitly placed and more usefully employed as sections of one 
united boily than they now are. The Conference of Medical 
Officers of^ Health to be held to-morrow afternoon is, I trust, 
the beginning of a closer union between this irajwrtant class of 
officers and the Sanitary Institute. 

The active working of such a large group of philanthropic 
societies shows how constantly the interest in all sorts of 
Banitary measures has been increasing during the last twenty 
years, and how much it has been in the ]>ower of such feebly- 
supported societies to do. The official lists of names i-onuected 
with them proves that there is nothing narrow nor sectarian in 
the way the work is carried on. And in calling to mind the 
beneficent influence that haa been exercised by the Society of 
Arts through their pubhcations and exhibitions, by the National 
Health Society through their pamphlets and i»opular lectures, 
by the homely instructions and friendly visitations of the 
lladics' Sanitary Association, by the manifestation of sympathy 
of class with class in the efforts made to secure recreation grounds 
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and optn-air spaces, bo striking to every one who wulks along ' 
our streets and suburbs, and by the greater comfort which oop 
smoke abators have secured for forced town-<lwelIers, we ought 
to make grateful recognition of so much useful service. Our 
great effort at jiresent ought to be the concentration of working 
power and its economical direction. With thin object sttainea, 
it will not be difficult to explain the motives for Gj>ecial contri- 
butions, and to collect thorn from a public which seldom turns 
a deaf ear when appealed to rational Ij, There are manj 
investigations which require much time, which cannot be con- 
ducted by individuals, and wlilcli are costly. The Institute, 
with adequate funds, could form it« commissions, send out its 
health challengers, have its own laboratories, museums, d^ 
liberativc councils, exponents, and consultants — and all this 
not interfering with, but rather in aid of, recognised privileges 
or established authorities. If money enough were forthcoming, 
more than I have suggested coiild be done, and I cannot believe 
that we shall fail simply for want of money. Take the sum 
total of all the subscriptions and donations received by the 
whole group of Sanitary Societies, and how very small it is 
compared with the amounts thrown away diuly upon the most 
trivial objects, and with the many millions of pounds worse. ■ 
than thrown away in unjustifiable wars ! It is not the least ofn 
the gain we hope for after each Congress, that more direct a 
repeated enforcement of the conviction that individual advs 
tage is bound up with all that improves the national healU 
wilt lead to more thoughtful dit>crmii nation, and more libera 
eup[K)rt of wortliv objects — that new labourers may be called^ 
into the field — that the old hands may be invigorated — and 
that wealthy philanthropists, who justly value their money by 
the amount of goo<l tJiey can do with it, may learn how, by ua 
expenditure insignificant to them, an incalculable amount of 
good may be done, and how easily they may assist in the efforts 
to make our ])eople healthier and happier, wiser and better. 
In this coiinlry tiie most brilliant instance of what I mean is 
the munificent legacy of Erasmus Wilson to the College of 
Surgeons, amounting to nearly £2lX),000. In America, a 
citizen of Baltimore has endowed that city with a University ' 
and Kusjiilul by a lieijuest amounting to nearly a million and 
a half of our money. In New Yorli, the Medical School of 
tlio Bi'llevue Hospital has been presented, by a wealthy in^ 
habitAtit, with n pathological laboratory; and the College of 
Phyaieiatis has lieun provided with new buildings affording the 
best menus of t*-ucliing and research, at a cost of £200,tXlO by 
Mr. Vanderbilt ami niemlH-rs of his family; while an unknown 
donor has endowed a laboratory fur the University Medical 
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College of the same city with the sum of £20,000. Well 
nu^t my dear old friend Fonlyce Barker last year, in his 
retiring uildreaa as President of the New York Acaiiemy of 
Medicine, rejoice in this growing tendeucy to regard wealth 
as a " trust to be used for the Benefit of humanity," and we 
may join with him in the belief that an endowment of at least 
a million of dollars will be provided by some of his wealthy 
fellow-citizens so as to complete the requirements of an Academy 
of Medicine on a scale never yet attained on this side of the 
Atlantic. Such examples as these are pleasing evidence that, 
although this is said to be an age of machinery, of money 
getting, of selfish indulgence, of thoughtless wa?te, still it is an 
age in which men are not wanting who have proved that they 
well understand the responsibility entailed upon them by their 
riches — whether derived from their ancestors or gained by their 
own successful labours— and who can find their truest satis- 
faction and reward in endeavours to benefit their fellow-men 
and in the exercise of a careful foresight, so that the good they 
do may be continued and increase as time goes on. 

. In studying the various subjects to which the Institute has 
pven attention, and the investigation of which it is still 
prosecuting, they may be conveniently arranged into five 

foups: 1, those which relate to the training and health of 
e population; 2, to their social comfort and well-being! 
3, to the j>revention of diseiise ; 4, to the care of the sick j 
and, lastly, those relating to tlie disposal of human refuse and 
remains. Impiissible as it is even to recall those subjects to 
your miuils, there are a few ])oiuts upon which I cannot refrain 
from a word or two of comment. 

1. So far as concerns the mental and physical training of 
children, and giving women the option of other occupations 
than those of domestic life, I see no great cause for alarm. It 
is au age iii which education— at any rate for the middle classes 
—must be pushed far beyond the Uinits which our fathers 
thought wide enough for us. Mere mle-of-thumb work is 
almost out of date, and there are so many industries in which 
scientific knowledge and exactness are requisite, that the want 
of early education cuts off a young man's chances of advance- 
ment. To engage in most of the recent applications of steam- 
power, electricity, magnetism, and chemistry — to be available 
in carrying out the complexities of engineering science — a. 
worionau must be something more than a mere machine. 
He must have head as well as hands — brain as well as muscle ; 
and as uneducated brains are not worth more in the labour 
market than untrained muscle, we must be content to make 
some sacrifice in the culture. While we pity the few who 
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fall in the struggle, we must remember that there is no chai 
for tlioae wlio stand still. 

As for the outery about the dangers from women taking 
up men's work, it is breath wasted. A great many fMlurea 
will outweigh a few successes, and bring the balance right. 
For my own part I think women capable of a great deal more 
than tliey have been accustomed to do in times past. "To 
suckle fools and chronicle small beer" surely cauuot be the 
chief end of woman. If overwork sometimes leads to disease, 
it is more morally wholesome to work into it than to louDce 
into it. And if some medical practitioners have occasiunally 
observe"! cases where mental over-strain has led to disease of 
mind or body, I cannot deny that I also have at long intervals 
seen some such cases. But for every such example I feel quite 
sure that I have seen at least twenty where evils equally to be 
deplored are caused in young women by want of mental occu- 
pation, by deficient exercise, too luxurious living, and too much 
amusement or excitement. After marriage, the domestic duties 
which are the pride and happiness of most English women 
keep the great majority of them free from the very slightest 
desire to encroach upon any part of the work or occupations of 
men. A few exceptionally gifted individuals may nval their 
fathers, husbands, and brothers in music, the fine arts, or 
literature ; and I know no one who would seek to discourage 
them. If some of them, and if even a larger proportion of 
unmarried women, chose to struggle for success in one or more 
of the learned professious, or in political life, while I for one 
should not be at all disposed to o])po3e them, I cannot regard 
the attainment of their object in large numbers as likely; or, if 
Becured, without grave apprehension of serious evils. The 
training of the young, and education, sjiecially in its early 
stages, alwayfi has been in the hands of women, and is better 
left there. If they do this work well, I can hardly imagine a 
higher or wider sphere of usefulness. As to the women of the 
middle classes, if we were to see them in this country doing, as 
many of them do in France, the work of the men, it might not 
do any harm to the women, but it would probably lead to the 
multiplication of a class of idle, intemperate, dissolute men. I 
still ho|>c that, in our own land, man will ever work for woman, 
and woman ever be the solace and comfort of man, his good 
spirit, his bett<?r self, — "meiii "utcr Goist, mein besserea Ich." 

Again, we have lioard of lat« much about over-pressure 
from work in schools. This is one of the novelties of OUP 
time. No doubt it exists, and I think that it may in part be 
traced to some of our sanitary success. We have reduced the 
mortality of early infancy. Slany children who would formerj 
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liavi! died off hand are now saved, and find their way into the 
schools. They are the survivals of the least fitted. They live, 
hnt they are not strong ; not so strong as the average. They 
have to submit to the same routine, ana to be forced up, if pos- 
sible, to the same standard as the rest. But the effort is too 
much for them. Their frames are not hardy enough to resist 
the mental strain. They show all sorts of nerve symptoms, dis- 
appoint the teachers, and are the types brouslit forward as 
victims of the system. The vice of the system is that it is in- 
discriminate. There is no revision of the recruits, and the tasks 
are not apportioned to the feeble powers of sanitary survivors. 
This is an evil which will remedy itself in time by the growing 
up of a larger proportion of strong children, and the present 
difficulty may be got over by a little patience and moderation — 
a little more regard to sanitary log^c. The children must have 
training before education, and must be put upon something even 
less than a half-time system. 

2. Of the many things which affect our comfort and well- 
being, some are national, some local, some residential. One 
of the most potent means of influencing the sanitary condition 
of a country is the judicious regulation of its forests. In 
Groat Britain the Government all but ignores the subject of 
Forestry. There is no school for teaching the science, Every 

Eroprietor is obliged tfl shift for himself, or to seek foreign 
elp. And yet by looking at the state of things in Upper 
India, Palestine, and Russia, we may see what misman^ement 
leads to. Almost everywhere, man's ignorance and recklessoess 
has worked evil by destruction of the forests. He has deterio- 
rated the condition of the climate, taken away the productiveness 
of the soil, brought on famine and pestilence. We are not 
suffering to this extent. But negligence and mischief are 
inseparable, and to urge measures for the preservation of any 
climatic advantages we may still have, and the restoration of 
those we have lost, is assuredly work pertaining to a Sanitary 
Institute. My friend, Ur. Lyons, when in the House of 
Commons, did good service in pressing the importance of tree- 
'pUnting, especially in Ireland, upon the attention of the Govern- 
ment. Unfortunately, he is no longer a Member of Parliament ; 
but he still continues his efforts to prove that by well-directed 
management the whole of the timber and forest products now 
obtained from abroad, at an annual cost of some 32 millions 
sterling, might in time be furnislied by our own land and 
labour, and that this economy would be attended by no leas 
desirable changes In some of our climatic conditions. 

Passing from national forestry to pubUc gardening, I should 
like to say a good deal about the planting of ti-ecs in our towns, 



the improvemeDts in street architecture, and the formation anS 
better arraagements of open-air spaces for exercise and enjoy- 
ment; but this part of the subject will be treated by Lord 
Brabaxon in one of the sections, and is certain to lead to an 
interesting discussion. If I were to enter upon tlie wide field 
of the residential influences which infiuence our health and 
comfort I should detain you till midnight. And I must pass 
on, although the ventilation of our houses, school-rooms, and 
places for public meetings and amusements is a verj- tempting 
theme. But tliis also will lead, I trust, to discussion before the 
Congress closes, 

3. In preventive medicine, the great event of the year has 
been the publication of Pasteur's views on hydrophobia, and 
his treatment of it by inoculation. I must not anticipate tlie 
reports of Commissions still sitting ; but, in connection with 
what I have previously said, it is worth bearing in mind that, 
astonishing as Pasteur's own personal work has Deen, he has all 
the way through been adequately seconded. He has found 
means aud material forthcoming, suitable accommodation has 
been provided for his investigations, he has been buoyed up by 

{*udic!ou3 encouragement, aud he has never been obstructed 
ly legislative impediments. He has been a benefactor to his 
country and to tne world in many ways, and his services have 
met with a just recognition. But we must not be too sanguine, 
form unreasonable espectations, nor jump to irrational con- 
clusions. As he himself wisely says, in speaking of his attempts 
to neutralise the poison of hydrophobia, wo must wait and see 
the results of what has been done before we can test the value 
of the practice. I accept the princijile upon wliich he acts, and 
believe that those who are following his lead may outrival him 
in the good they confer upon mankind. We have made a great 
step in advance, and I can see that, before long, time will 
reveal to us in unexpected ways the importance of what has 
already been done. Unanimity of opinion upon nuestions still 
in the hands of experimenters need not be looked for, but we 
must all admit that in the cosmopolitan movement for the erec- 
tion of Pasteur's hospital and laboratories we have another proof 
of what I have before insisted upon, that help is euro to he given 
upon the evidence of good work to be done. 

Not content with endeavouring to prevent the spread of in- 
fective and contagious diseases, some of my friends think we 
should aim at their complete extinction. And if due and com- 
plete notification of every case of such disease could be ensured, 
and its specific germs Umited in action to any particular locality, 
and the sick were properly isolated — in some cases subjected to 
specific treatment, or to inoculation — and all germs and germ- 
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cuTTing material within reach were destroyed by fire — then, so 
long as all these precautions were observed in any district, its 
safety might almost be guaranteed. But until the time arrives 
when there will be a universal attempt to stamp out specific 
diseases, infective material will be always hovering somewhere 
around us and making incessant protection necessary. 

4. Yet, even if we were to realise the most enthusiastic visions 
of one of my most imaginative predecessors, and could cycle 
through the greater part of our c«ntury of life soundly and 
pleasantly, accidents must overtake some of us, and decay and 
infirmity must come sooner or later. This is a theme which 
gives play enough for intelligent thought. The rich when sick 
can afford the luxury of slulled attendance, and can hold out 
inducements enough for men of capacity to devote themselveft 
to the study of medicine and surgery. But what are the poor 
to do ? They can never alone, or without some aid or combina- 
tion, afford adequate remuneration. Medical relief, as in legal 
phraseology it is called, is the first st-ep to pauperism. Self-help 
in this matter is one of the tirst steps to independence. Provi- 
dent dispensaries, giving members the right to attendance from 
medical men of their own choice at their own homes — the open- 
ing up of easy access, by small money payments, to tlie coveted 
a£'ice of hospital staffs, and the foundation of clubs and cottage 
hospitals on sound principles, are among the best means of 
meeting the requirements of the sick poor. Our great establish- 
ments will always be needed for accidents and severe diseases 
which there is no possibility of treating successfully iti cramped 
and ill-supplied homes. But hospitals do not necessarily pauper- 
ise. The very poor can well accept the care in tliem as a gracious 
gift, while those who have something to spare always can, and 
sometimes do, make a thank-offering. But on this subject you 
will have the ath-antage of bearing more in one of the sections 
from Mr. Bouafield and others who have studied it with care, 
and to them I may confidently leave the task of suggestion and 
di^nssion. Only on behalf of those who have had disease, who 
have been rescued from its immediate dangers, and are in a state 
of convalescence, with appetite, strength, spirits coming back 
slowly, and creating a craving for fresh air, and a longing for 
the few idle days so necessary to perfect recovery, I wish to im- 

Eress u|Min all who hear me the importance of convalescent 
omes. They arc springing up in ikumbers, hut more are want- 
ing to complete the work of our City hospitals. Many patients 
come to them from the country and return well to the country. 
But what is a poor town cripple now to do when ho is relieved, 
and hospital atmosphere bars his recovery of health - 
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manner, this necessity for providing for country convalescence 
is more and more urgent. The pliilanthropic sanitarian has 
something more t« do than to fit up wards for the siclc man to 
lie down in ; he must see that in due time he may get the 
strength to "take up his bed and walk." If we cannot do miracles 
we may complete onr charity. 

5. Even the best regulated communities are encumbered with 
things which they must get rid of— human refuse, human 
remains. The one can be dealt with as best suits public con- 
venience, but the other must be treated with reverence as well 
as security. In our "Transactions" ali-eadv published, and in the 
forthcoming papers and discussions, you will find as much as can 
be told of what has been done through our instrumentality, and 
of the happy results that have followed. And if I may judge 
from the titles of promised papers, with illustrious names aj^ 
pended to them, upon the various aspects of sewerage, draining, 
the supply of water, ventilation, the purification of town atmo- 
sphere, lighting by electricity, and the extended application of 
gas to domestic purposes, this Congress will rival any others in 
the importance of the subjects brought forward. As regards 
the question of the disposal of the dead, I may refer yon to a 
lecture of mine, which has been placed in your hands, with re- 
marks upon it by Sir Lyon Playfair, Dr. Cameron, Sir Joseph 
Fayrer, and Mr, Seymour Iladen, with two of the last letters 
written by the best of the Sliaftesburys. Public opinion had 
been veering round since the publication of the Charge of Sir 
James Stephen. A custom known to he not illegal will be 
adopted by many who have hitherto been deterred by the fear 
of illegality; and the Society which alone in England gives 
facility for it, is ready to perfect its accommodation, or to give 
place to any administrative body upon a wider basis. 

When we come to speak of the question of Legislation wc, as 
Sanitarians, find ourselves in the same plight as the rest of the 
world loaded with good intentions. The waste of time and 
energy in Parliament in party struggles has banished all possible 
home legislation. We must bide our time, assured that, when 
this crisis of angry discuasion of political complications has 
passed, the turn will come for practical measures. We shall 
then settle down to a calm consideration of what is really 
wanted, sliall have our chance of bt-iiig heard, and probably get 
a good deal of what we ask for. Our demands will appear so 
reasonable, our work so useful, and our plans so feasible, that no 
Committee will have the heart to suppress them, no Parliament 
the churlishness to refuse them. Only let us be prepared for 
the occasion, have our subjects chosen, our evidence forthcoming, 
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oar arguments marshalki], and our advocates ready. We shall 
have ourselvea to blame if we do not make sanitary legislation 
the popular legislation of some sessions near at hand. 

In his address to the last annual meeting of the Institute 
Captain Galton remarked that, " if legislation is not to be 
ridiculous, it must be accompanied \ty increased knowledge in 
sanitary mattei's on the part both of the persona charged with 
administering the Sanitary Acts as well as of the public them- 
selves." This is the key to the whole subject of sanitary 
legislation. The various classes of persons affected by sanitary 
measures, or concerned in carrying them out, show different 
degrees of sanitary knowledge, rriim the zero of ignorance on 
tlie part of the public, the confusion of local boards, the self- 
acqaired information of district surveyoi-s and inspectors of 
noisances, the results, whatever they may be, of a course of 
hypenic medicine among the medical inspectors, up to the 
accumulated science of the Institute and its allies, and the 
acquired experience of the Local Government Board, The one 
fact that stands out clear above all others is that there is no 
definite channel by which these stores can be disseminated and 
employed for instruction. The course of lecture given by the 
professor« at the London Colleges and at Netley are only 
intended for the use of medical students. There is no available 
public means of instruction in matters relating to health for the 
luge body of surveyors, sanitary iuspectors, and others whose 
actnal duties are connected with pubhc health ; and nowhere at 
the present time is any systematic instruction given in practical 
hygiene to the general public. In the Report of our Council 
for this year it is stated that " the number of candidates for 
the examinations still continues to show a very rapid increase ; " 
hot it was only this year that, for tlie first time, a special course 
of lectures was arranged by the Parkes Museum to suit the 
requirements of jtersons preparing for the examinations of 
the Institute and other bodies which grant Certificates. 
These lectures were given by well-known authorities, and 
no fewer than sixty-three candidates entered for the course. 
This alone shows how fully justified Captain Galton was 
in making this further observation : that if the Sanitary 
Institute is to fulfil its functions of diffusing knowledge in 
relation to sanitary science, "it must not be content mth 
holding periodical examinations; it must develope its educa- 
tional character still further, and it must afford opportunities 
for students to qualify themselves for these examinations by 
providing lectures on practical sanitation, and by fui'nlshiiig 
laboratories for research in sanitary matters." As regards the 
public, it will no longer do to trust to the voluntary efforts of 
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the National Health Society, zealous and worthy of all pratse 
as they have been. Such work may be suspended at any 
moment ; and to be certain and effectual must be undertaken 
by some public body in an orderly and persistent manntr. The 
ear of the public can be easily reached by suitable addresses and 
house-to-house visitation ; their curiosih' excited and their 
minds enlightened by the objects exposed for examination and 
explanation in museums. The Parkes Collection will inevitably 
grow into great importance, and arrangements can be made to 
secure its utility. But though teaching power can never be 
wanting among our members, the puzzhug problem is how to 
briug it to bear directly upon the masses. This is a point upon 
which I confess myself unable to give a prompt opinion. Aa 
one for solution by our collective wisdom it stands second to 
none. Yet when we have instructed the public and embodied 
our contingent of uualilied agency, how are we to make sure 
that the agents shall act efficiently upon the public t It can 
never l»e done without elaborate organisation ; and no organised 
body can act without full legislative authority, and then only 
under a responsible chief. If it be expedient to have a military 
..ledical staff, and a naval medical staff, with their grades oil 
officers and all-powerful directors-general, for the comiiaratively 
small bodies of the combatantB, why should there not be for the 
much more numerous civil subjects a civil medical service, 
e<]ually authorised and as honourably appointed ! Such a 
service would form an important department of a Ministry of 
Health. 

I have taken up a great deal of your time, and I must not 
presume much longer on your kind indidgence. But there ia 
one matter which I must speak of before concluding, and that 
ia the importiince of our having the unsectarian assistance of 
all religious teachers. Sitting as we do here under the shadow 
of the hallowed Minster which is the crowning and significant 
glory of the ancient city of Tork, one cannot but recall to mind 
now for successive ages its ministers have been the benefactors 
of all who cftme within the sphere of their action. In times of 
ignorance, they spread light around them. In times of distress, 
they gave succour to the needy and shelter to the homeless. In 
times of sickness and pestilence, they were ever ready, at tlieir 
own risk and peril, to visit either castle or cotlage, with conso- 
lation for the troubled mind and remedies for the tortured body. 
And now, in these later days, they, and others allied with them 
in the same holy work, come amongst us laymen, trained up by 
them in the spirit of Christian charity, to second our attempts 
to work the good of ihe people, to mstruct themselves in the 
princijiles of our science, and to add the benefit of their wisdom 



aiiti experience to our efforts, with as tiiucli zeal and devotion as 
were ever displayed by any of the bygone generations of their 
revered predecessora. 

With such objfcts in view, actuated bv the same spirit of 
good-will to mankind, and inijielled forward by an equal energy, 
we mav promise onrselves the attainment in due time of our 
<lesired end — that of contribiiting to the real and stable great- 
ness of our country, by gi^'ing to it a healthy and long-lived 
population ; for we may rest assured that, in the words of 
Fronde, " A sound nation is a nation that is comjioaed of sound 
human beings, healthy in body, strong of limb, true in word or 
deed — brave, sober, temperate, chaste — to whom morals are of 
more importance than wealth or knowledge — where duty is first, 
and the rights of man are second — where, in short, men grow up 
and live and work, haring in them what our ancestors called 
' the fear of God I' " 



The Very Bev. the Dean op Yobk propoaed a vote of thmiks to tbe 
President for his address, and said that to endeavotu" to criticise what 
Sir Spencer Wells had said would be an impertinence, and to endeavour 
to supplement it would be ridiculous. The Very Eev. Dean could 
only, therefore, ask them to join with him in tbanking the President 
for the very able and exhaustive address which he had given them 
that night, and the best evidence of their thanks would be to pledge 
themselves to read very carefully the address they bad listened to, 
which it was imposaible to grasp at one hearing, and endeavour as for 
as tbey could give it practical effect. What the President no doubt 
wished was, not that they should merely pass a formal vote of 
thanks for his address, and not only that it should interest or instruct 
them, but thaC it should be productive of some definite action in the 
future. The President had mentioned the two channels in which that 
action niigbt How, the legal and the personal. As regarded the 
legal channel, no doubt it was their duty to make an effort to get 
beneficent laws passed as speedily as possible ; but the prospect of 
legislation was not very encouraging. Legislation itself generally did 
not seem to make very rapid strides in the House of Gunmons. and 
the Dean did not see himself that there was any prospect of the 
way being sufficiently dear to enable the carrying out of beneficent 
legislation which would ncc<implith any good to be brought to the 
front. As .Sir Sjtoncfir WelU said, if they thought it the right thing 
to do, tbey must agitate, and never be content until the measure they 
deaired waa accompli shed. It was an old saying, " while the grass is 
growing the steed is starving," and if their oidy hope of improvint; 
health wai by legislation, ho thought there would be a considerable 
increase in the bills of mortality before that cauiu to pans, lie ilid 
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not wish to speak disrespect fully of the power of the law, but he 
Always Felt that somehow or other things in England on the whole 
were carried out much more effectually erentually, and much more 
speedily, apart from the law. Many things he had seen in his dav 
w hich seemed to almost defy the law had been overcome by the power 
of influence. There was in the English character a wonderful qoaJitr 
of sound common sense, though it might be a little difficult to arouse, 
and though there might be reluctance on the part of many to give up 
their old stereotyped prejudice, and adopt what were called new fan- 
gled ideas, yet Booner or later the ^ood common aenae of the English 
people, if they were convinced a thing was right and rational would 
accomplish great things without the aid of legielation at oil. He 
illufltrated his meaning by reference to the dia continuance of duelling 
in England, and to other social and moral reforms. Years ago it was 
thought that drunkenness could only be rpstrained by legal enactments, 
but tbe Temperance movement, which had mode wonderful progres*. 
had been carried on much better than would have been the cose under 
legal enactments, and more happily apart from legal proceedings. 
While they did all they could to promote legislation, let them do all 
they could by their own influence and attention, and hv their own 
eflbrls, to carry out reforms amongst themselves. There wati, he 
thought, a certain amount of laziness in ashing legislation to do every- 
thing for them, and he believed that if people would only study such 
matters as sanitary laws and regulations for themselves, and carry 
them into practice, a greater advantage would be obtained tban by 
waiting for the work to he done by legislation. In conclusion, he 
asked them again to join him in heartily thanking Sir Spencer "Wells 
for his admirable paper. 

The LoBD Mayor of To»k, in seconding the proposition, said the 
President had presented them with a remarkable array of facts, which 
it would be impossible for the most perfect listener to remember, 
however they might be impressed with that painstaking address. The 
cuhjecis referred to would dwell upon their minds, and increase 
the interest that attached to the Sanitary Congress. His lordship 
acknowledged the beneficent work which had been done by tbe 
Sanitary Institute of Great Britain, and said it was gratifying that 
eminent scientific men should visit the towns of the Kingdom, and. 
by their influence, secure the recognition of the means Ihej suggested 
for the promotion of the nationiU health. 

Tlie proposition was carried with acclamation. 

Sir Spencek Wki.ts. Bart., the President of the Congress, in reply, 
said a vote of thanks carried in such a meeting as that was quite 
enough to repay him for any little trouble taken in preparing his 
address; and still more would he be repaid if anything he had said 
inailc them more in earnest in helping to promote the health of 
the people. 
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It has been the custom, since our first Congress, and fol- 
lowing older precedents of other societies, for the Chairman of 
each section to deliver a short address. I say advisedly a short 
address, for it is abundantly manifest that if he is to air his own 
eloquence and erudition in a long one, it can only be at the 
expense of others who have piven much time to the preparation 
of papers, which tliey naturally are desirous of hearing properly 
if not exhaustively discussed. The time at our disposal is ail too 
short for the work undertaken, and we are within measurable 
distance of a change in our arrangements, by which we must 
liave the different sections sitting stniultaneonsly throughout the 
entire duration of the meeting. This is what is done at the 
British Association, the Britisli Medical Association, and other 
kindred institutions. The question of the utility of such ad- 
dresseshas been much discussed, and opinions thereon are divided. 
When the address is bad in matter and tedious in delivery, then 
it is an unmixed evil. But to suppose such a thing possible would 
he to pay but a poor compliment to the Council of this Institute, 
in whose bauds the selection of the Officers of the Congress lies. 
And this reminds me of a duty wliich I have to discharge, 
namely, to thank the Council for the honour they have done me 
in placing me in this position, an lionour which I feel all the 
more keenly that it is the second time it has bei-n conferred upon 
me, the former occasion being at the Exeter Congress in 1880. 
I am quite sure that I was most successful on that occasion, at 
least in so far as brevity went, for I verily believe I ga\e the 
shortest addi-ess on record. This I trust "ill inspire you with 
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ho|K! that I am nut likely to inflict all my tediousiiess upoo yi 
Before going further let me take tbe opportunity of weleouiing 
you to this section, and of expressing a hope that we may have 
good and tliorough discussions ou the excellent papers about to 
come before us. Let me also point out that we do not expect 
silence from our lady friends ; on the contrary, we hoj>e they will 
take an active part in the proceedings,— for there are many 
|Kiint« which are best understood and best explained bv them, 
and we meu, although naturally arrogant, arc not always above 
taking a hint from the opposite sex. 

The title of our section is that of " Preventive Medicine," 
or rather " Hygiene and Preventive Medicine." It may, 
perhaps, be well to consider what these terms mean, and what 
we are exiiectcd to do or to concern oarBcIvea with. The 
meaning of Hy^eue is uow pretty well known as the art of 
preaervmg Health, although the origin of the term is rather 
obscure, few perhaps having cared to trace it beyond the 
fabled daughter of EsculapiuN, by which myth I fee! pleased tii 
think that a compliment is being paid to Sledicine by making 
Health its daughter. It certainly has not always been thus in 
more senses than one, for health is very far from favouring 
those who are continually consuming drugs, whilst medicine 
has not infrequently been deprived of what it has been j'listlv 
entitled to, namely, credit for the efforts its votaries have made 
for the presenation of health and the checking of disease, even 
when against their own ninterial interests. But what, you nay 
ask, is the meaning "f '* Preventive Medicine " ? la it pre- 
venting disease by physicking people? or. Is it to prevent the 
doctors from physicking people? Both of these proceedings 
might have their advantages, but they do not really explain our 
meaning. In the good olil times, when the smuggler was a 
more common and (at this distance of time, at least) a man 
picturesque object around our coasts, the Preventive Service 
was in every one's mouth, and its duties were well known. 
Those duties coiisistiil in preventing the intrmluction of contra- 
baiid material into the countrj-, material which it was believed 
would undei-mine tlic financial constitution of the country. 
So it is with our Preventi>e Medicine : it is a sen'icc the 
duty of which is to prevent the introduction, the slipping in 
(eiuaclilfpp'inp) of contraband mntt'rial into oiu* bodies and 
undermniing their constitution. Its functions are as old u, 
nay older than, history itself, although its development into 
systvniatic usefulness is a tiling of yesterday ; but so rapid has 
Iwen its development that we even take ujmn oui-selves Ui talk of 
tlie Kcietice of Preventive Medicine, hurrying up the question 
!i little in our pardonable eagerness to progress. It must l)c 
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mdmittod that a science, richtly so-called, is a very serious 
tiling; it means a state of Knowleiljje of causes anti effects, 
precedents and succedents, antecedents and conseqni-iices, such 
that we Toaj, with given data, contiilently predict & reaidt that 
siiaU never fail us. Tested iu this way, how much true science 
have we got? Of pure sciences we have only Logic and Mathe- 
matics ; and of these probably the first is the only one that we 
can call absolutely true, in the sense that propositions may be 
stated so that there may be no loophole of fallacy or ambiffuity 
— the quantilication of the predicate has settled that. But in 
Mathematics, which are more concrett- than Logic, we find here 
and then.' certain ambiguities, certain irregularities of reanlt, 
not indeed of any practical importance, but sufficient to show 
that we have not fjot to the root of the matter yet. Certain 
formalaa, which are sound for nenrly the whole of a series, 
fail perhaps in one number, say the second, and are good for all 
4>thers. 'lake again a case familiar, at least in name, to every- 
body, viz., the squaring i>f the circle. Very few people, not 
nutthematiciatis, have probably any idea of the meaning of the 
expression. It means ascei"taining the exact ratio tliat the 
circumference bears to the diameter so as to be able to determine 
the area with rigid accuracy. Of course we can get sufficiently 
near for all practical purposes, but the absolutely accurate deter- 
mination is impossible. Professor de Morgan, in his amusing 
"Budget of Paradoxes," mentions that he was visited by a 
clergyman once, who remonstrated with him for taking up 
ruluable time in discussing a subject that was so simple, " You 
want to square the circle, he said, producing from his pocket 
a piece of string with the ends tiecl together; " here you are, 
here's a circle, and," pulling the string into four comers, "there's 
a square ; what more do you want t " But even more remark- 
able is what Pascal recounts of the Chevalier de M^ri5, who was 
the first to solve a problem in Probabilities. Pascal says of liim : 
" if he had only known a Uttle geometry he would have been 
perfect," but he never could be brought to understand the 
fundamental axiom that a line was that which had length 
without brea<lth. We talk of an all-round man, as expressed 
in Latin, " Totut, teres, rotundus," a character which in its 
highest ])erfection would be represented by a perfect sphere. 
Bat such perfection is ideal, and in all human spheres there are 
rifts and flaws, the existence of which, however, does not 
invalidate the al)stract idea. We may, therefore, feel assured 
that in spite of all shortcomings on onr part, partly arising out 
of inability to appreciate the essential points, but largely from 
actual ignorance of facts, we are cntitfed to speak of a science 
as existing, even although we may be most imperfectly acquainted 
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witli its laws. This imperfection becomes atl tlie greater when'" 
we have to denl with subjocta which are more and more removed 
from abstract principles, and are consequently more and more 
complicated in their action. Aud when we come to consider a 
subject like Preventive Medicine, whose existence depends ui>on 
the previous existence of other sciences, themselves confessedly 
imperfect, the difficulty becomes greatly enhanced, and the effec- 
tive working on sound scientific principles seriously hampered. 
It must be quite obvious that progress in this direction is 
governed by our previous knowledge of the nature and the 
oauses of disease, aud that wliile these remiun obscure, their 
prevention must be obscure too, and at best be reached in an 
empirical and haphazard way. 

People are inclined sometimes to reproach the medical pro- 
fession for not knowing more on these subjects than they do; 
but tliis reproach is not very just. In the first place, the 

firofession as a whole consists of men who work hard for their 
iving, and have little or no time for scientific inquiry, although 
it may still be said to their credit that even some of the hardest 
worked have found time to add valuable contributions to the 
sum of medical knowledge. In the second place, the inquiries 
themselves are exceedingly laborious and dlfiicult, such that no 
one man or set of men could possibly cany out ; and it not in- 
frequently happens tliat it is only after a long series of observa- 
tions, which had apparently but little individual significance, 
that the truth is perceived at last, and some clear-headed 
worker steps into the Inheritance and enjoys the renown which 
is the outcome of the conjoint work of a former host of obscure 
but earnest labourers. Oft«ii, too, the eye of genius can pene- 
trate the future and see, as in a vision, what can be proved and 
reduced to concrete fact only by long years, If not generations, 
of work, requiring for its carrj*ing out meth<Hls and appliances 
utterly undreamt of when the idea was first shadowed forth. 
It is tlius that we can trace a perception of the principles of 
modern pathology aud practice in the writings and speculations 
of men of former ages, whose genius seemed capable for a mo- 
ment of lifting a comer of the veil which concealed the future 
from the common eye. 

The genu theory of ilisease and the principles of antiseptic 
treatment, now so successfully applied In surgical practice, were 
tluHting in the minds of men long before Sir Joseph Lister so 
happily reduced the theory to concrete fact and was the means 
of revolutionizing surgical practice and reniloring it possible to 
extend to suffcnng humanity, not only relief, but means of 
cure, which we had hardly dared hope for no long time ago. 
Again, with regard to the germ theory of disease, which a 
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now to hold out fair promise, the recognition of itn possibility 
was present to the minds of many, not only long before the 
days of Koch, but before the means of carrying out the investi- 
sution existed. We owe the discovei'y of the first microbes (as 
It is now the fashion to call them, the name meaning merely 
"minute life") to the genius of Leuwenhoek, in the 17th cen- 
tury ; but it was not until well on in the present century that 
the improvements in the construction of the microscope i>er- 
initted the inouirer to enter upon the vast field that seems now 
to lie oiien. Those who have followed the development of the 
ijDeation during late years know what extraordjnary strides 
nave been made, and yet we are as it were merely hovering 
about the gate, and have barely entered the field at all. Some 
who have got within the gate astonish us with their account, 
more or less confused, of the wonders to be found within, whilst 
others still stand outside on the beaten track, crying out that 
there is nothing in the field and that all is vanity. 

There is no doubt that we a.ve bound to receive witli all 
caution statements on so important a subject as the causation of 
disease, but to take up a |x>sitton, as some have done, aii<l deny 
the posBibility of such ana such a phenomenon, or group of phe- 
nomena, being concerned with disease causation, is to assume an 
attitude of infallibility, not only ridiculous in itself, but anta- 
gonistic to true progress. Thus, although it is not yet possible 
to admit, as provcnl to demonstration, the connection between 
certain microbes and certain diseases in the way of cause and 
effect, yet the connection is so remarkable, in some cases at least, 
as to lend an air of verisimilitude to the view. 

In 1879, at the International Medical Congress at AmsteMam, 
tliere was a discussion in the Hygienic section on the subject of 
the examination of drinking water. I maintaine^l the necessity 
of supplementing the chemical by a microscopical examination 
in every case, in the hopes of obtaining in that direction infor- 
mation which chemistry seemed incapable of furnishing. Con- 
siderable experience had taught me what chemistry, in its existina 
condition as a science, coulil and could not tell us, and I felt 
that, whilst chemistry helped us a cood deal, it was in all pro- 
bability the microscope that would ultimately reveal to ua, some- 
how or other, the germs of disease. I was interrupted by the 
author of the paper under discussion with the question : '* A-t- 
on jamais vu un gemie? " I was obliged to confess that I did 
not think any one ever had, or recognised it as such if he had 
seen one. 

Now, as a test of progress in the seven years that have elapsed 
since then, itmaybeasked, "would my answer be the same to-iiay 
as it was then?" The came, yes, but with a difference. It is true 
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tbut we have the Bacillus of Anthrax and the Bacillos of 
Tuberculosis, the connection of which with these diseases is un- 
doubted, but it still remains to bi' provedtltat each is " tet^rrima 
causa morbi." On the other hand the Cholera Bacillus and 
some others less cencrally known are by no means in the same 

Eosition, for much has to be done and proved before they can 
e invested even with the comparatively establUhed status of 
the two first named. Thus my answer would have to be some- 
thing like this : '• We cannt>t iiositively affirm even now that a 
perm has been actually seen, but certain microbes have been 
recognised as being constant in certain forms of malady. Our 
methods of obsenation have also been vastly extended and 
there b every reason for hope for the future," Since that 
time a powerful aid has come to the microscope, in the method 
of cultivations of minute organisms, "Reinculturen," as the Gei-- 
maus, wlio have done so much in this direction, have called them. 
By these means much information has been obtained, which 
neither chemistr)' nor the microscope unaided was capable of 
yielding, teaching us something of the life histoiy of those re- 
markable organisms anil their relations to each other, as well as 
to the more nighly organised beings upon whicli they seem to 
prey. On account of the failure of the highest powers of the 
microscope to detect any signs of life in liquids, which latt-r on 
gave undoubted proof of containing organisms, it was surmised 
that spores might be present, either so minute or with refraction 
differing so little from the media they existed in, that it was 
impossiSle to see them. Cultivation in nutrient media, aided by 
improved manipulation and methods of preparation and staining, 
has revealed quite a new world of living things. It has also 
shown that in this mikrokosni there is a reign of law as there is 
in the communities of our makrokosm, an antagonism of races 
aa there is among men themselves, for some organisms whicli 
prow and flourish when cultivated alone, decay and perish in 
the presence of others, just as one race of men or animals seems 
to fade before the encroachments of another. 

Taking advantage of this, attempts have been made, crudely 
and somewhat prematurely, to play off, as it were, one microbe 
against another, as in the projiosal to tight the Bacillus of 
Tubercle by regulated inhalations of Bacteriiun Termo, the 
common microbe of putrefaction. These attempts have, up to 
the present time, resulted in failure, and this need not surprise 
us, for we do not know all the question yet, and we must creep 
before we walk. There soeems, however, good reason to think 
that there is some foundation for the notion, and that the 
method may yield fruit hereafter. But these researches in this 
new brunch of BactoriologA- liavc led to still further considera- 
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tious, for they Lave aliuwn that iriost of tho activity of Nuture 
lA (Icpeiidoiit OQ tliosc minute orgnnLsms. This lias long been 
known to be the case in oniiiiary flsrmentatioii and putrefaction, 
whilst the resemblance between the action of disease-iioison and 
the jirocess of fermentation gave rise to the term " symotic " 
(from fiV'h a fei-ment), as applied to diseases which seemed to 
proceed with a quasi-fermentative process. It was also reason- 
mg from those more famihar cases that led Pasteur and othei-s 
t« the investigations which have brought oiit anch surprising 
results, There seems every probability that processes which 
were formerly looked upon as purely chemical, such as nitrifi- 
cation, arc broufjht about by bacterial agency, and indeed tliis 
has been jKraitively proved in the cane of nitriHeation by the 
eichaustive experiments of Schutzenborger and Waritigton. But 
even in the case of our own bodies, it is probable that all tlie 
changes, physiological as well as pathological, are dependent 
upon those iniuute workers, so that the terms " \ital action," 
'* vital force," used by older writers, were not sucli misnomers, 
after all, even allowing that those who used them had very little 
notion of how the said actions or forces worked or were evolve<l. 
We must thus look upon this Bacterial or Microbial undei^ 
world not as an utter enemy, but as a mighty agency for good 
or evil, as the case may be: we see that we could not exist 
without it, nor can we in some cases continue to exist in 
company with all of it. Our cue would seem to be to help the 
friendly microbes, and to fight those that are our foes. A good 
general rule, but how is it to be carried out ? Ulearly the first 
thing to do is to learn to recognise friends from fties, a process 
that can only be the outcome of long and careful etjieriment, 
such as is now being carried out botli abroad and at home, in 
spite of much opposition and difficulty. 

But comes another crux : we know by experiment that by 
certain treatment a malign microbe may be converted into a 
benign or, at [east, innocuous one ; but, on the other hand, we 
also know that he is capable of relapsing, and further, that 
those ordinarily looked upon as benign may, under certain con- 
ditions, assume malignant qualities. It is therefore not enough 
to recognize the individual, but we must also know his habits 
and ways, his comings and goings, and the conditions which 
may alter his natural constitution for better or worse. We are 
also not yet sure that the recognized indi\'idual species are 
really completely differentiated. One form may jtass into 
anotncr, for all we know, or it may be a sjwre or larva of 
another form, to use expressions somewhat vague and doubtfully 
admissible. 

Much has been said lately about the doctrine of evolution as 



applied to disease, and my learned colleague, Professor Aitken, 
has lately published a most sugceative essay on this difficult but 
fascinating subject. Certain obsei'ved phenomena, which seem 
to point to possible hybridism in disease, have also an important 
bearing on the question. I do not wish to suggest that one 
form of disease may breed another form, now considered differ- 
ent, although, if we admit the possibility of certain changes in 
microbial development, it does not seem devoid of all possibility. 
On the other hand, we may rest pretty well assured of one 
thing, namely, that there is no such thing as spontaneous 
generation of disease. All attempts have failed to show a 
tittle of evidence that anything organised can arise from any- 
thing but a previous organism, and if organic life ever had a 
beginning no such fresh point of departure can be looked for in 
the existing disiiensation. At the same time we may come 
from time to time mxin strange and unexpected sources of 
disease, such as scarlet fever from the cow, as there seems 
strong reason to believe, since Mr. Power's elaborate inquirj'. 
This is, however, a very different thing from a spontaneous 
origin, — it is merely an unexpected and hitherto unrecognised 
habitat of the particular patliogenic organism. We must be 
jirepared to meet with the unexpected in this way, and it is 
only by such careful observation and inquiry that the weak 
(wints of our defence can be found out ancf strengthened. 

The methods of enquiry by the cultivation of organisms, as 
regards di-inking water at least, have not yet produced much 
practical result, although sufficient evidence has been obtained 
to show that we are likely to obtain important information in 
that direction. But until we can go further in the recognition 
and detection of different organisms, and establish their con- 
nection with particular forms of disease, we are working pretty 
much iu the dark. In addition to the work being done in 
continental laboratories, I may refer to the paper by Mr. Percy 
Frankland, in the proceedings of the Royal Society, and to Mr. 
G. Bischof's paixT read before the Society of Medical Officers 
of Health. Tne former is much the more sanguine paper, 
written by a young and rising observer, whilst the latter is 
from one of long and tried experience, who had ho]>ed much 
from the method, but found tbat hope, for the present at leasts 
somewhat disappointed. But, as they say in German, " r*t- 
gchaben isl niclit au/gehohen" ; and we may hojic tliat further 
ex]ierience will give us more knowledge and more confidence. 
It is a fortnnatu thing, however, that wc are less dependent 
upon this knowledge for the carrying out of pro])liy lactic 
measures than might be supjKised, for, even if we possesse<l it, 
it would not materially alter at present our course of action. 
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a sllown that pathogenic bact(.'r!a (or what aiti believed to be 
so) propagate best under unliyftienic conditions, li^ht, fresh air, 
aud pure water being inimical to them. It is also admitted, 
oven by those who pooh-pooh the germ theory, or indeed any 
spcciiic disease cause, that unhygienic conditions demand to be 
remedied, and that pure air, pure water, wholesome food, and the 
ifther conditions which make the sum of hymene, are imperative 
if man or aTiimal is to be malutaiued in health. The Committee 
at the India Office, whicli was assembled to consider the question 
iif the Comma Bacillus and the report of Drs. Klein and Heneage- 
Gibbes, came to the conclusion that Dr. Koch had not proved 
tlie absolute connection of the Bacillus with cholera as an 
efficient cause, but at tlie same time they said that even if the 
contrary had been the case it would not in the meantime have 
altered things, in so far as to compel the authorities to make 
any material change of procedure in the measures taken for 
prevention. Quarantine of all kinds was condemned as useless, 
and not only useless, but as In every way pernicious. There 
remains for Preventive Medicine, until we have far more 
extended knowledge of patholocy and etiolo^, the steady path 
that is tieing already trod in the direction of providing for the 
purity of all articles of food and <lHnk, of dwellings, of clothing, 
of persona ; the supply of fresh air, and the immediate and com- 
plete removal of all refuse and effete matter. If to this we add 
a proper mode of life, both physically and morally, we may 
practically snap onr fingers at both Bacterium and Bacillus. In 
the meantime, there are diseases among us which those measures 
seem as yet powerless to prevent, such as small-pox and hydro- 
phobia. Under these circumstances, we should be foolish not to 
accept such help as ^-accination, for instance, affords, although 
it might be difficult, even if it were considered necessary, to 
induce the public to be inoculated with hydrophobic matter, 
except under the terror produced by having been actually bitten, 
These mensures, however, are the adjuncts of Hygiene, whieli 
aims at operations on a wider scale, by so sterilizing the soil on 
which the malignant microbe seeks to flourish, that he shall no 
longer consider suffering humanity to be his rightful heritage. 



Sir SpByLUtt Wells (London), President of the CongresH, said 
that it wa^ not customary to di^uss tlie addresses of Presidents of 
the Sections, and called upon the Very Rev. the Deaa of York to 
move a vote of thanks to Pruil-^ptor de Chaumont. 



The Very Rev. ihe Dkax or Yobk Haid that in the spirit ( 
obedience which, atunuitud all there, he wa» aure, he roite to move that 
the thanks of the meeting should begiven toProfesaorde Chaumont for 
his able address. The Dean remarked that he could on!/ speak of 
the address they hod listened to fram tlie standpoint which he 
occupied as an ecclesiastic, and he did not presume to address a bodv 
of aoientilic men as of equal rank with them in science. There were 
two things which struck him as an ecclesiastic ou listening to thi- 
uddreas, aud observing how it was received. In the first place, the 
matti-rs brought before them in thut address appeared to him to shovr 
that the more they studied science the more what was revealed showed 
the infinite wisdom and illimitable power of the Great Creator, and 
every step they took in siientitic investigation displayed the mar- 
vellous wonders of His glory. The second point was with regard to 
the manner in which the stateinentB are received by the scientific 
mind, the way in which they are oxainineii, and the reluctance shown 
to jump to conclusions before the statouieiits arc established as facts, 
made hicn wish that in his own calling there was a greater spirit of 
investigation of statements, and more toleration ol' others views 
displayed, for then, he was siii-e, there would be for more harmony 
than at present existed. 



Captain DoroLAS Oaltos (London) seconded the motion, and said 
that this most int«resting address was replete with practical suggestions 
for the promotion of sanitary science, and it was undoubtedly the fact, 
OS Professor de Chaumont had shown, that it was quite within our 
power to resist the encroachments of insanitary evils by taking sani- 
tary precautions. This, indeed, h ad bc«n shown from the earliest times, 
— from the time, at least, of Moses, — and compliance with the laws 
of health, such as the adoption of prophylactic discoveries, the removal 
of refuse from the midst of the poputuliou, the puriUcatioa of the air, 
and care in the water-supply, together with leading moral lives, were 
necessary to protect people trom the attacks of epidejuic disease. 



The vote was carried by acclamation, and Professor de Chaumont, 

in acknowledging it, said that as the Institute endeavoured to bring 
all classes together in these congresses, he uaa compelled to frame 
his address for a popular audience, but that it was difiicult to do so 
without using many technical names and expressions, for which there 
were no equivalents in ordinary lungiuige. 



On " The Ecofwmy of Cremation" 
FX.S., Ac. 



W. Eapsib, C.E., 



This paper, written at the desire of our esteemed President, 
SirT.Spencer Wells, Bart, is uot intended to set forth any of the 
arguments in favour of cremation as being neeesaari' in order to 
obviate the evils wliich accrue f roni the pollution of air and water 
bv overcrowded burial sites, bei'ause it may be taken for granted 
tliat the thinking communitv are perfectly satisfied tiiat the 
crowded dead injure the living, and that if this source of 
danger be not removed, or, at least, abated, it will become 
more and more intensified until an ungovernable climax be 
reached. 1 will refer cliiefly to the economical aspect of the 
question, aud endeavour to show tbat cremation Is pi'eferable to 
Inhumation, and that, at all events, It should have, in national 
practice, in respect of its greater economy, a wide and extendcil 
observance. I am mindful that much has been done to reform 
the practice of burial in tlie earth by attempting to abolish 
imperishable coffins, and bv seeking to reduce the cost of f unc- 
rsls, and all tliis with commendable intentions, but I cannot 
liide from myself that this reform became most active when the 
idea of reviving the rite of cremation was advocated, and one 
may admit that if the barc i<lea of its resuscitation has ac- 
celerated a reform in eartli burial^ cremation has already scored 
highly. 

As there may be present some persons who do not understand 
Uie scientific process of modern cremations, and who might 
iaxxcv it to be of a harrowing character, I exhibit the two 
chief systems of cremation extant in our time, viz., the 
"Gorini" system of reducing the body to liarmless ashes, as 
practised throughout Italy, and in Paris a crematoir on this 
system is now being erected, and the " Siemens' ' system, 
mostly approved by the Gorman [leople. 

The Goriiii system is here shown by a plan and section of 
the crematory belonging to the Cremation Society of England, 
and erected at St. John's, Woking, Surrey. Tlie prix:edure 
may be shortly stated to be as follows ; A fire is first lighted 
in tiie chimney close to its base, and through this all smoke 
and evolved gases are destroyed, thus precluding the escape 
of any deleterious proilucts which may have escaiied from the 
first combustion in the crematory chamber. A tire is then 
lighti-d in the furnace portiou of the civmatury, and this 
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is chiefly composed of wood faggots, with a sprinklini, 
anthracite coals, and the heat from this passes through Rues 
under and above the crematorv chamber where the body is placed. 
When the reception chamber has 
been sufficiently heated the body is 
introduced, and is consiuned in little 
oi'er an hour, the residuum being 
pure white ashes, such as are shewn 
in the glass vase before me, which 
represent the i-esult from the de- 
struction iu the Woking Crematory 
of the largest bones of a horse. Tlie 
tray is witlidrawn after the cham- 
^_ ber has somewhat cooled down, and 

Dtlie ashes reverently deposited in a 
suitable receptacle. On the Sie- 
mens' system, which is also repre- 
sented, the requisite amount of 
destructive heat is first of all gene- 
rat«d by combusted fuel, the flame 
^ — - from which imparts most of its hiiat 

to the fire-brick, or regenerator, 
chamber, shewn to the left of the 
drawing, and when the apparatus 
has been in operation sufficiently 
long, this fire-brick and crematorj' 
, ihamber become of the usual white 
I heat. The tray containing the body 
i then slid along the rollers, shewn 
I on the right of the plan, into tlie 
L crematory chamber, atmospheric tar 
a is laid on, and when the ashes have 
I Fallen into the receptacle below, they 
" are inumed. 

In both processes cremation is 
I conducted without the body being 
I exposed, and it is carried out in 
I 8Uch a manner as to disarm senti- 
mental objection. I may here men- 
■J tion that, after witnessing the second 
cremation at the Society's Woking 
■J Crematory, the relative present waa 
ruK I't TMi wumsu cmii.TonY. go satisfied of tho grand concep- 
tion of cremation, as opposed to thai of lingering putre- 
scence, that he became a life member of the Society on the 
following day, and desired cremation for his own remains. I 
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may say, also, that at the sixth cremation the husband of tlie 
deceased espreaaed his regret that his daughter was not present, 
from both of which instances you may infer that cremation has 
been foully slandered in many quarters. 

THB SIEMESS' SYSTEM. 




Of the two systems of cremation, the cost of building a 
crematory upon the Gorini system would be about three-fourths 
cheaper than one built upon the Siemens' system. The Gorini 
system is hIso more suitol for country places, because it will 
bum the poorest wood fuel. Both crematories will destroy 
bodies whun they have been deposited in the thickest oak coHina ; 
but this practice is reprehensible on account of unnecessary 
expenditure, ns the remains, if not consumed in an approved 
shroud, should be placed in the thinnest shell of ordinary wood, 
I think that here, perhaps, could beat be made serviceable the 
use of wicker baskets. I give the above information inci- 
dentally because, before any comparison can be made between 
two things, some knowledge of both is necessary. 

Statbtics are suniutniies \ery misleading, but those referring 
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tu burial muv bi; taken as reliable, because thev are mostly dua 
to the labours of Mr. Edwin Chadwick, C.B., our veteran 
sanitarian, and v-ice-prusident of this Institute, Mnlhall and 
others ; and I may hare occasion to apply some uf their figures 
tUirinfi the reading of this [taper. First of all, as to f lie question 
of land. Taking the population of England and Wales at 27 
millions, the number of now existing cemeteries for this popu- 
lation is about 11,400 for England, or at the rate of 45 fi>r 
everj' 100,000 persons, and about 91*0 for Wales, or 71 foreveiy 
100,000 persons. 

It is now usual to allow a quarter of an acre to each 1000 
head of population where the soil is favourable, but this figure 
most he greatly enlarged where muchembellislnneutof thegi-ound 
is desired. I need not go into the statistics published in 1843. 
when it was discovered that the graveyards in London were 
sometimes forced to accommodate 1200 bodieti, and sometimes 
as many as 2300 per acre, but I may state that at present 
London has 22 cemeteries with an aggregate of 2210 acres. 
For decennially renewed interments Whitecha]Jel alone would 
require seven acres of cemet«rv accommodation for every 20,000 
inhabitants. London will therefore appear to be at present 
well [trovided with cemeteries, if these were accessible to the 
poiiulation of each district. But the contrary is the case, and 
hence additional cemeteries are in process of nrojectiou for 
various districts where the existing ones are heln as being too 
remote from some centres of the {xipulation. London must 
be taken as an exception when s)>eaking of the necessity for extra 
cemetery space, because its population is dense and intennural 
interments are now forbidden. In the country the death-rate 
is different, and assuming Ihe deaths for every 35,000 in the 
meti-oiiolis to be 120U yearly, the deaths in a rural place like 
Hereford might be counted at about half of this figure. Thus, 
if Whitechapei would require over 7*4 acres of burial accommo- 
dation for ever)' 20,(K)0 inhabitants, Hereford would require 4'3 
acres for the same number of jx-i-sons. 

We may safely assume that in a few years time the ground 
appropriated tfl the dead for the Metropolis alone will reach 
3000 acres. The Metropolis has at present one acre of burial 
ground for every 1,700 inhabitants, which is much in exceasof the 
quarter acre for every 1000 inhabitants recommended by the 
authorities. This recommendation, however, is sonietimea 
doubled by various cemetery authorities in order to provide for 
tlie planting uf suitable shrubs, and the laying out of ample 
ruatU. At the rate uf one acre for every 4000 inhabitants, 
lj,750 acres wouhl be required to accommodate the 27 millions of 
residents in England and Wales; and the more mn- cemeteries 
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wn extended for embellishment, and the more their (jT^nnda 
are allowed a suitable rest by providing extended sites, the 
more these fifrcres would be enhanced. The whole of this laud 
is alienated, looking at it from an a^lcultural or mining point 
of view, and the misappropriation will go on inrreaslng, 

Our burial laws specify that each adult shall be eutitled to 
four superficial yaitls of earth, and, accordingly, after allowinff 
for the predominant death rate among children, this figure 
pves an average of 27 su]>erficial feet. Taking the recom- 
mended depth of each grave to be 10 feet, this would show 
that 10 cubic yards of earth space are iu process of allotment 
for each person. The average cost per acre for the land puiv 
cIiHsed for cemeteries was reported to the House of Commons 
in 1851 as being £123 per acre. This would be a fairly com- 
puted cost per acre outside the Metropolis, but the cost (rf laud 
around London would be in excess of this. Taking, liowever, 
this low estimate, the cost of the cemeteries connected with the 
Metropolis would be nearly £272,000. 

Were cremation practised by 50 per cent, of the population 
of the Metropolis, a piece of ground not larger than the Woking 
cemetery, or about 500 acres, would be sufficient ground to 
■Hot for their wants, and at the same average rate of purchase, 
this ground could have been bought freehold for £fi2,000, 
which worild have been a saving of £75,000, and 60,i acres 
would have been spared from imllution. To the calculation of 
500 acres as being sufficient for the wants of the Metropolis 
and suburbs, if half of the population of say five millions prac- 
tised cremation, it will be seen that an acre has been reserved 
for every 5000 persons ; and considering that an urn would not 
re(]uire more accommodation than one cubic font, it is easy to 
perceive that one-fourth of these 500 acres would be sufficient 
Dpon which to erect crematory temples and columnbaria resem- 
bling those at Milan and Gotha^ leaving 375 acres for roads 
and gardens. 

This space of 125 acres would serve to accommodate the wants 
ef a population of 2^ millions fo-r more than 1000 years, even 
after according permanent space for each m-n. But it is proved 
that a great number of persons have arranged for their ashes 
to bo simply strewn over the ground ; and as any custody of 
the ashes could not i-eally be permanent— in Gotha the care of 
the nrns ai-e only for 20 years free — the urn spaces will in some 
eases be transferable. As for the cost of the erection of the 
chapels, crematories, and columnbaria, this would be more than 
met by the cessation of the expense for buildings and main- 
tenance now spent upon the ()05 acres of ground which would 
be saved to the metropolis. As it would be with London, so 
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would it be tliroiiplioiit the country in a projter ratio, were 
onlv a moiety of the people to practise the reformed rite. 

The ex]it'nses attending the total mimher of fimeruls in 
England and Wales in 1884 wna given hy statistical returns a& 
amounting to £4,871,000, and it was reported that half of this 
could be saved if national cemeteries were ereeted by the 
Government. This saving was mainly to he achieved by the 
reduction of the expenses of undertakers. The average cost of 
each funeral, as given in Mr, Cliadwiclt's tables for England, was 
ISs. for pani)ers, £5 for the working classes, £40 for the middle 
classes, £100 for tlie gentri% and £1000 for the nobility. This 
would be an average of £10 for each interment and make up 
the sum of five millions sterling just quoted. It was computed 
that in the metropolitan area a death takes place every ten 
minutes, correctly reckoning 1 14 funerals per day (which, how- 
ever, might reach 500 a day during an epidemic) ; tile usoal 
attendance of some 2000 mourners can be reckoned upon. 
When these statistics were called for by Parliament there were 
some TSO tradesmen waiting for these deaths, which do not 
include those of paupers, and for providing the funeral. There 
were thus some 600 firms of undertakers, iipholstorers, carpen- 
ters, builders, &c., biding their time for a chance of a lucrative 
int<*rmeut in the metropolis alone. 

The steadfast war now declared by some members of the 
upper circles against useless exjicndituro in funeral expenses, 
leail cotiinB, polished shells, with grand fittings, hearse fittings, 
feathers, heralds, ushers, and porters, is most hopeful for the 
interests of cremation, as laying the basis for a thorough 
reconsideration of the present method of the disposal of the 
dead. The sorrow of relatives who can afford the expenditure 
will possibly always be demonstrated hy the hearse and pall, 
but between this decorum and useless cxi>enditure a very broad 
line must he drawn. 

Tombs are either allotted for perpetinty or for a number of 
yeai's, or for single intermeuts, and there are also pauper 
graves. In the finit-montioned category expensive oruamcnta! 
tombstones are usually neeilful, and when the vault or grave is 
reopened this is a great corresponding expense. 

If creiiintion were practised this would be saved to the family 
as id! Iliat would ho requiri'd nould be the removal of t.iie slab 
in fmnt of the chosen niche in the columnbarium, which niche 
could he piu'chased at one-ienth the cost of a grave. If ci-enm- 
tinn were to replace inhumation, a safe calculation shows that 
the ciwt ([ticlndtng removal t« a near crematory) might be safely 
computed thus :— Forpnujiers, 10s,; for the working classes, £2; 
for the middle classes, £10; for the gentrv'. £50; and for the 
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nobilitr, £100, that is, provided there whs no ostentatious 
display. The cost of cremation for fuel expended for the 
Gorini anjiaratiis may I»c reckoned at about 7s. for each crema- 
tion, and as some ten cremations could take place daily in a 
single crematory, the attendance being reckoned ftt l(fe. per 
diem, and the allowance for use and repair to the crematory 
and maintenance being computed at ifs. Gd. per diem, it is 
reckoned that in 310 working days in the year the cost of the 
actual cremation of the 3,100 dead might be performed for 
abont lOs. 6d. each. 

In reckoning the allowance for each funeral from 10s. for a 
pauper up to £100 for the highest classes, I have taken into 
consideration average cost of proper conveyance to the nearest 
cemeterj-, minister's fees, and the like. 

At present there can be no realization of the above desirable 
stale of things, as never more tlian one cremation has taken 
place in a day, and I have been calculating at ten per diem. 
The cost of cremation is consequently greatly enhanced. 

I have endeavoured to prove, and I Ijelieve I have succeeded, 
that burial in the earth is a waste of land and of money, and 
that it should long ago have been largely replaced by cremation; 
and to bring about this desirable end, every cemetery should be 
compelled by law to provide a crematory within its precincts, 
with snitable accommodation for the ashes whether inurned or 
hnried. This idea is held to be necessary by all who have 
studied tlie welfare of their kind and the good of the common- 
wealth. The depurating |H)wer of the earth has been over- 
rated, and the lesson read to the nation by Sir Henry Thompson 
must be perjietually repeated. It has been a great pleasure to 
me to read this paper in accordance with the wishes of the 
President of our Congress, 
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"Improved Method of Interment,'' by W. RoumaoN, F.L.S. 

A FEW weeks ago a ghastly story came to us from Paris of 
graves being robbed of their dead by one whose duty it was to 
take care of them. The fact is only named here because it ia 
fypical of BO much in our burial custom, which carries decency 
to the verge of the grave and then leaves the jKtor body to 
[wllution always, and indignity often. It is typical of the 
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recking graveyanls of Europe, from whicTi notlilng bwt ugli- 
ness, horror and dan^r can come. We pretend to respect the 
(lead, and erect costly tablets to [(crpetiiate their memory in 
graveyards, the contents of which in cities are often carted 
awny aa rubbish after a few generations have passed. With 
a proper system of burial disrespect to the ashes of the dead 
or danger to the lin'ng is iraiwssible. In visiting in various 
countriea, the cemeteries of large cities often spoken of as 
beautiful, I saw so many gruesome sights that the cou\'iction 
was forced upon me that there is but on« way out of the 
burial difficulty I 

Many of the evils and difficulties with which wo have to 
contend puzzle the wisest, but with uru-burial the way is so 
clear, and the gain all round so great, that nothing but custom 
and thoughtless prejudice can prevent a wholesome revolution 
in all that concerns the disposal of the dead. 

The drawbacks to our burial-system would disappear when any 
inoffensive and prompt system of reducing the bo<ly to ashes were 
luiopted : tliere will be no need to close even the city cemeterj' 
at any time, and urn-burial could be carried on for hundreils of 
years in a cemetery no larger than any of the present over- 
crowdet! London ones, without the slightest offence to the living. 
Tlie space set apart for urn-burials need not be more than a 
fourth of the area of a large remetery, and thus at the central 
or main jiart there would l>e ample sjmce for gardens and 
trees. A cemetery for luii-biirial must not only be a garden, 
in the best sense of the word, but the most beautiful and 
the best cared for of idl gardens. The present mode of using 
the ground often leaves no room for either garden or planting, 
owing to the dismal regiments of stones that cover the soil. It 
is imjKissible to overrate the opportunities for improvement in 
l)eauty and art that would tie secured by the continuous 
existence and use of a cemetery, 

A permanent resting-place for the ashes of the dead is not 
possible under our present system : with urn-burial the simplest 
stone inscription may be in as f[ood order a thousand years hence 
as to-day. The city graveyard being now ouly of temporary 
use, such monuments as it possesses share the fate of all the 
other materials when it is closed; and the frequent disturbance 
of the gi-ound for interments is agjiinst any good work iu such 
art as the place invites. Actually in Paris the foundations of 
roads are made of headstones only erected a few years ago, and 
ihongh in London memorial stones to "perjxjtuate" the memory 
of individuals are not cleared away so promptly, the resnlt, in 
the end, is very much the same. Pieces of broKen tombstones, 
some of them bearing dates, were among the ddbris which 
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roontractor "shot" into Kensington Gardens a few years 
agol 

The arliiptton nf iini-biirial would at once place all tliat relates 
to till* urtistic embellisiimi;nt of u ccmeterj' un a very different 
footing. A cemetery which is now filled up in the space of an 
ordinan' life would, on an improved system, provide accommo- 
dation for many a^s. Neglect and desecration of the resting 
place of the dead wouhl give place to an unremitting and loving 
care, for each generation would be as much interested in the 
preservation of the cemetery as were those that had gone before 
at any time in its history. With the estabhsliment of a perma- 
nent resting p]aco for the dead would come the certainty 
that any mcmonals erected to their memory would he pre- 
served. 

In old Koman cemeteries beautiful tombs may yet be seen. 
witli the urns within them, in as good order as when placed 
there two ihuusand years ago, A single tomb, in such c^tses, 
eened as a family burial place i the money now spent upon 
a variety of graves and headstones, and in the purchase of 
ground, would suffice to build a tomb that might endure for 
ages. 

Um-burial would give us everything wo can desire for artistic 
taste : soft green, undisturbed lawns, stately and beautiful trees 
in many forms, ground undisturbed in the way of quiet beauty, 
a background of surrounding trees — no hideous vistas of 
crowded stones. 

Urn-burial could be carried out to any extent in churches 
and city graveyards. For various realms, many persons would 
prefer ourial in churches or near them, but, as is well known, 
tile evils of the present system of hurial became so horrible and 
so eviilently dangerous, m the case of city churchyards, that 
burial in cities was forbidden by law — and not too soon. But 
the evils from which we were then saved are again appearing 
in populous suburban districts, and soon the numerous family 
tombs and graves in our extensive suburban cemeteries nnist 
fall into disuse. Establish um-biunal, and people who have 
family tombs in neglected city churchyartls would take a 
renewed intei-est in mem — an interest that might save tliem 
from desecration. Our churches taid even our cities would be 
mon? interesting, for there is a certain fitness in men resting in 
death near the scene of their life and labours. The ashes of 
those who had deserved well of tbeir couutry might be brought 
home from any distant place, where they had perished, and 
receive a place of honour in oar national churches and buildings. 
Vaults, [lassages, niches and walls in churches would form suit- 
able places for uni-i and their inscri|itions. 
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Tliough I have in these few words spoken only of the 
a<h'antages which um-hurial would give the gardener and t 
artist, one aspect of the tjuestioti from a purely sanitary [Ktint 
view deserves a word. It is on the utter futility of the eartb* 
to-earth or coffinless burial as a remedy for the great and what 
will soon be the intolerable evils of our burial system. Coffin- 
less burial iu no way frees us from [diluting earth, air, and 
water I This is easily proved by burjnng even a small animal 
and turning up the soil a year afterwards 1 

There is not, and there never can be, any satisfactory way al 
disposmg of the dead, which does not do, promptly and iuo^eo- 
sively, what is now done in the slowest and most odious manner. 
Until some better system is devised, cremation is the only 
method which will rapidly resolve the body into its hannlesa 
elements by a process which cannot offend the living, and which 
will render the remains of the dead innocuous. This system 
is also that wiiich gives us the amplest opportunity for making 
a cemetery a blessing instead of a danger to its neighbourhood ; 
by its means we may have memorials preserved from decay _ 
ground from sacrilege ; soil and water from impurity ; oz^' 
not unworthy of its aim; church burial for alt who desire it f' 
space for gardens and groves in our cemeteries ; the mindfulness 
and care of each successive generation; deliverance from 
the undertaker, and his " effects ' ; many precious open spaces 
ill cities, free from dread or danger ; age-enduring cemeteries, 
in which efforts towai-ds " perpetuation ' of the memory of the 
ilead need not be so delusory as they now are; quiet places 
where the ashes of the dead should never be dishonoured, but 
might find uni)olluted rest. 
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[ Tills discission applies to the two preceding pa^'grB hy Mr. W. ; 
Eassie and Mr. W. Robinson.] 

Sir Spenceb WEI.LS, Bart. (Iiondon), remarking that his viewtl 
were w«ll known, said tlial there were some points he could add ibt'd 
th9 notice of tbu!« who hved in aut-h largo eccle«iastiual centres aaJ 
York. If cremation were adopted auch plawa as the glorious MinstaF J 
of York could still be used for the perpetuation of the memories (rfj 
the dead who had Uted worthily in the estimation of tlieir gnnentioa, 
and auch dead would not poison the liviug. as was now the case in 
the pnwent burial system. The dead, by the occupation of useful 
land for burial places, were crowding out the liring, and injuring the 
living by polluting the air and water. If the dead were hi ' ' 
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fire, and tbe remains converted at once into innocuous elements, they 
could be reverently preserved in the great temples of worship, without 
being a danger to the living as at present. No religious ductrine was 
affei'ti-d, and public sentiment, when educated, would prefer a purify- 
ing to a putri tying process. 

H. E. SpENCBR (York) remarked that he had given much time and 
attention to the subject, and a pamphlet had bem compiled by a 
local body uith which he was connected. A study of tbe facta had 
led him lo the opinion that the arguments in favour of cremation 
were unanswerable, for the benefits it conferred were unquestionable, 
while, on the other huiid, the arguments against it were scarcely worth 
discussing. He asked the medical members of the Congress to say 
" Tea " or " No " in regard to cremation ; but those who aaid " No " 
would have to give reasons for tlieir vieus. I'or his own part be 
could not uiiderataud why cremation was opposed by any class in the 
community. 

The Hev. F. Lawkbscb (York), CSecretary of the Church of England 
Funeral and Mourning Eefnrm Association) addressed the Congress 
on behalf of the objects of that Association, and in support of burial 
in perishable collins, on the so-called " earth-to-earth " system in 
preference to cremation. The arguments in favour of cremation, he 
submilted, twik their rise not from burial itself, but in the abuse 
which hod arisen in the mode of burial, lie contt-nded that by a 
judgment ot Lord Stowell, heavy coffins could not be used, and by 
the rubrics of the Prayer Book " the corpse " must be met iu buriai 
bj the clergy, ile insisted that all sanitary requirements were met 
by tbe use tor each corpse of a perishable colliii, and the separata 
grave, which could be used again and again for ail time. He appealed 
to the members of that Institute to help on the work of the Associa- 
tion, OS one of a scienlijic character. 

Mr. North (Medical Officer of Health of York) said that, with 
all the resi:uct he had for his friend the last speaker, be hod for 
himself still to learn what were the elements of public bi-alth in 
the proposals of the Funeral Eeform Association. Mr. Kossie, or 
any pruclical ujan, fur that matter, could say what would be the con- 
dition of land in which one grave was used generation after genera- 
tion fur burial. The revelations of the sexton, under the present 
system, were horrible ; but under such a system as that propounded 
by the Funeral li^form Association, he feared there would be an 
increase of the evils. As a Health UHicer he protected against the 
prMtice of carrying the body into places of worship among the 
Lving while a religions ceremony was performed. It was time 
the question of the disposal of tbe dead was dealt with, Ibr 
growth of the population the towns were overtaking the c 
and thus the cemeteries were becoming iiarts of the luwnii. It 
must be remembered that the dead must always be more numerous 
than the living, aud if the method was continued of preserving 
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the dead, there would in time be no pines for thi 
was talk about " respect for the dead," but. when it became neees- 
sary to witleu streets in pliioes where the dead were buried, to drive 
a railway tlirough any plnce whtre there was a oemetory, or to do 
any other public work, where wfia the regard for the dead ? Was 
there any regard for the sacred places of burial then ? No, the sapped 
character of the dead had to give way to the aeceasitlee of the living, 
and it WHS oertuinly time, in the intj^rests of the public healtK and 
of respect tn the dead, that the public woke up to the necessity of 
removing all decaying matter from the midst of our populations. 
We could rightly only look upon our dead friends as so much decay- 
ing matter, and the more we hold these dead friends in honour the 
more were we sinning against decency and respect for them, and 
against sanitary science in keeping their decaying bodies amongst us 
to create discjise, and to ussoetale them in our minds with that decay 
which was shocking to contemplate, ile knew no way out of these 
evils except the purification by (ii^i. If people had seen bodies as he 
had seen them, they would have said ■■ Bum thera : do not let tlie 
children of these dead parents see under these shocking conditions 
those whom they loved. He was convinced that if the two methods 
of disposing of the dead— by burial and by cremation— could be seen 
side by side, and considered by the population in all aspects- 
light of respect to the dead, of decency to the dead bodies, of the 
duty to the living : alike on the score of sentiment as well '' 
sanitary science, cremation would commend itself to others' as 
to his judgment. 

Mr. WiNTEB Blvts (London) did not oppose cremation, whioli 

he thought should be tolerated only — that was to say that all those 
who dc:sired to be cremated, or to have their friends cremated, shoidd 
be allowed to have their desirw carried out ; but he was opposed to 
Mr. Eassie's views that the cemeteries should l« compelled each to 
provide a crematorium. It was unquestionable that reform was 
needed in the present system of buiial, from the points of view which 
had been slated. Ile thought it would be a suiticient reform if one 
boiiy were buried in one grave, that no tombstone should be allowed, 
and that in say twenty-live years the ground should be allowed to 
revert to secular uses. By such a system all the advantages which 
could be derived from cremation would he given, and this without 
trenching upon the sentiment created by long custom. Ixxiked at 
Irom some points of view, cremation would certainly be the best 
method to adopt ; but then there was the sentiment of the popidation, 
and the question of safety in regard to crime. Aftor all, the evils 
which were making themselves felt in respect to the present system 
were the outcome of an abuse of the churchyard burial i but he could 
not sny the Cluirch Burial Beform Association's method would corn»ct 
all the evils uhich were presented, and he referred his hearers, foP 
details of his own views, to published statements of those views; 
but he would add, that his opinion was that what was needed 
reform and not a revolution. Much was said about " the decomposing 
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mAtt»" uf the human body; but then tlie earth was full oE "decom- 
posing matter," and he held that so long as the body was put aC a 
proper depth its decom position would not matter. He apponhtii to 
those who walked through cemeteries to aay if the evils of the present 
system as now carried out were of any mrtgnitiide. Tlie question 
would also come before them a.s to tlie quiintity of land which wuh to 
be taken for burial purposes — and tLat was really the serious ques- 
tion. If it was to be declared that a piece of land once taken for the 
disposal of the dead was never afterwards to be used by the living 
for secular purposes, it would be a most serious thing, but as a 
matter of fact, lands once consecrated to the dead, were constantly 
reverting ta secular uses, Some bishops held strong views against 
this, and it whs difficult to get this reversion la secular uses in 
certam dioceses of lands on(« consecrated to the use of the dead ; 
but he hoped that the church w<iuld look upon the future reversion of 
such lands in a more reasonable light than hitherto, and not attempt 
to withhold land from the living for ever because it had been in use 
for burials- 
Mr. WiSniNuTON Lyon (member of the Corporation of the City 
of London) considered that it would be long before the nation would 
adopt, for the disposal of the dead, this system nf cremation ; but he 
presented a system of cremation of his own, a system, he said, which 
could bo carried out without interference with the present ayBt*in of 
burial. lie presented to the chairman's notice a mouse he had 
cremated under hi; system, and this mouse, he said, was cremated 
fifty feet from the fire, by a system which bunit out the noxious gases, 
ftnd loft the body in ita usual appearance. This system (particnlars 
(tf which he did not make public) would meet, he held, all views — 
Uioae of seatiiiient, and those who Advocated cremation ou sanitary 

Surgeon-SIajor Priholb (London) described the systems of burial 
and cremation he hod neen in various parts of India, and he pointed 
out that the buri^ of bodies in some parts of that country would 
ultimately seriously uffect the water-supply of the pojiulation. He 
aud he Wl been nhocked to see the unceremonious manner in which 
bodies were treated in this country, when they were in cemeteries 
which atoo<l in the way a railuay was intended to (mas, when he 
knew of eases in India where the Grand Trunk Boad was diverted to 
leave nntouuhed the tomb of a Mahomedan saint, so that the uphold- 
ing in this country the present system of burial on the score of 
respect for the dead had no tooting, seeing that respect for the dead 
was not allowed to intertere with the necessities of trade and coin- 
uenw. If cremation had not been carried out in India at phices 
aobject to annual fatal epidemics, the locality would have been 
uninhabitable. 

Mr. BiLtiwis Latham, M.Inst. C.E. (London), called attention 
to the unsuitable char^icter of some soils for use as burial grounds, 
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and gave his experience of a (^Iiu-rclijard on a clay soil, where the h( 
uf Hiiiumer luiutt; ao many tiaauresiii the ground that the place had to 
be kept HWeet. by the iiBe of diainfectants, and he spoke of the evils of 
burial on ponius noiU by the percolation of the decaying matter into 
the auurci?8 of wat^r-supply. I>ealing with the Kev. Mr. Lawrence's 
exposition of the principjtfs of the Bnrial Keform by adapting ii 
Bvuleni by which the bodies would deeonipotie more rapidly than by 
tlie present system, he said he could not understand what advantage 
would arise to the commuuity bj this metliod, and indeed be, for one, 
could givt^ practical examples against the proposal. He explained, 
by means of the blackboard, the carrying out of some works at Merton, 
Surrey, near the river Wandle, and adjoining the Lambeth parish 
cemetery. While there engaged in tutting a aewer, not far from a 
spot where paupers were buried in thin lioffins of a like character to 
the " earth-lo-earth" ones, I he work of the men was interrupted by a 
black putrid stream which ran from these graves. Every one ot the men 
engaged there was afterwards taken ill, the cause being the evil effects 
of the putrid ichor from dead bodies exposed to rapid decomposition : 
and .such would be the result of the system proposed by the Burial 
Ueform Association. It was impossibli; to conceive how the present 
system of burial would be improved by merely hastening the decom- 
position of the bodies committed to the grave. On the question of 
the water-supply being affected by the present system of burials, 
he said it was Id him a mnttor ot* regret to see new cemeteries planted 
at places where they would affect the watersheds which gave supplies 
to large populations, and he could say that if the people did not suffer 
from this action now, they would in the immediate future. One 
objeclioa mode to cremation wu9 that it was apparently new : but 
this was not so, for it wiis an exceedingly old (■yst«m, and unless 
measures were quickly taken to revert to this or some other system 
of dealing with the dead in a manner which would have regard to the 
feelings of the living, the dead would overcome the living. The 
Congress should thank Mr. Eassie for his thoughtful paper, and for 
the trouble he had taken in showing the economic side of the subject. 
Aa III the present system of burial being detrimental to the linng 
from an ceotiomic point of view, cremation was greatly to be preferred. 
There were Other points of view, and one which came before bis own 
mind »l that moment was, that the living could respect the ashes 
F oS the dead when presented in an innoxious form. He had, some 
I tiiae since, to stand by an open grave in which, some months pre- 
BTiously, a member of his tiimily bod been interred, and the effect 
L ivas very unpleasant. How could it be said that one could have 
respect for dead bodies under such conditions ? lie could not 
uiitierstand how there coidd be any respect for remains which created 
repugnance to the senses. When remains were cremated there was 
no such -wnse of repugnance, and he earnestly hoped that the drift of 
public opinion would be in favour of the plan best suited to our 
necessities, to decency, and to respect. 

Dr. EwART (Brighlun) recognised the absolute value of cremation, 
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and would give it a fair field, but no favour. The eiceptioi 
would make waa that he uould return the ashes to the soil, 
tliought Nature intended it. It was necessary to give back to ihw 
earth that which had been received &om it in respect to nunen] 
BuUtera contained in the aebea. 

Dr. Tempest- AxDEHsoK (Yorkl urged that if they cremated the 
dMd. ihev roust, to be consiateot, sar that other organic refuse 
must be treated in the same wbt i that their sewage should be 
ftimilaj-lf- treated, because it was organic matter of a decoropjsing 
nature, and was equaUr as dangerous as the amall qoantitjr of urganio 
uatter that rvmaJned after theA- departed this life. 

Dr. A. Hill (Birmingham) remarked that Mr. Easaie's paper had 
brought up, in the discussion, »ome few of tiie old type of objections 
which were of the weakest possible character. Dr. Ewart, for in- 
stance, had stated that the saiing of the ashes of the cremated bodies 
would rob the earth of the matters which should go to fertilise the 
•oil, and the same speaker seemed to think that the burial of bodies 
uDder the present system added to the fertility of the earth. It 
night have been supposed that Dr. Ewart would have known tluit 
the mrface of the earth was never fertilizi.'d by the ashes of the 
Indies which were buried deeply in the ground, and that vegetation 
waa never thus benefited, so that the argument in favour of earth 
buria], derii-ed from the supposition that tiie decaying matter formed 
manure, fell at once to the ground. Then as to the waste of asbea 
sloied in urns being a withdrawal of minenl matters neceaaarr to 
the BoiL, Dr. Ewart was equally at fault, for we hate in the bowels 
ol the earth ts>1 stores of phospbatic nuneials ready to be used in 
agrietUtvre, without waiting for the ashes of the dead. The speaker 
c«ald corroborate Mr. BaUwin Latham as to the fearful character 
of the matter which flowed in blackened streams from grareyards 
into water courses poiraning the air and all who eame ioto contact 
with it. and it was (imply absurd for any person to talk about the 
" porif vii^ power " of the earth in cunnection with the earth qrttea 
of burial. Those who talked abool this purifying power of the eatth 
ought to he amtuinted with the eleiDentary hct xitu the oiygeDMng 
uf the dad body, and the tcdnctioii of it into elementa of a lertilaiiig 
character eotdd only go aa near the surface : but that when the body 
was buried deeply in the earth the fertiSang qualities had no eftcC 
upon the earth. Then another cbas of olgeeton, or Tety often the 
same, talked about the " seotiment " of the peopie, as if the " senti- 
ment ' was to veigk agatnst the heahh ana weU-beiBg of the whole 
natioo, cspeeial ^ when that ** smrtiiaent " was foondid upon pnjudioe 
and igaofaiMA. Instead of bowing to this pnjnAee and ignocHioe^ 
a* some sMmml to imply shoald be done in this nmltcr, an endsnvwir 
should be made to educate people Up l» better wtimenti. and senti- 
meois mote in aeeonlance with the bneit of the nation. Appmb 
dMuld be made to them to bring their se n t i me a te into eoolbnnity with 
the BMaos of diipaaiqg of the dead wUch would be bene6ctal to the 
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living. It would be a sentiment of a right chamcter if it were il 
accordance with principlea of right to tnankind iind the necesBitiee of 
the living; but if people would not do that which was ill accord witk 
the public health they could not expert to have their sentiments 
respected. What struck him as peculiar, after listening to the 
Bpeechea of Dr. Anderaon and Dr. Ewnrt, was that genllenien should 
Beiie and repeat the one or two things which could be said against a 
proposal such as cremation, and overlook the ninety-nine points in 
its lavour. It was said by Dr. Anderson : " What is to be done with 
other decaying matter, the refuse of our large towns ? Why should 
that not be cremated?" Well, as a malter of fact, that was whatwxs 
being done with much of that refuse which could not be advanlageously 
used in other ways, and Dr. Anderson might see " Destructors " at 
work cremating this refuse, and rendering it harmless to the public 
health, as the crematorium would render the dead bodies harmless to 
injure and disgust the living. Another asked, " What should be done 
with the sewage " ? But he forgot that this was not allowed to decom- 
pose in a inasB in the midst of populations in the same way as the 
dead bodies were allowed to decompose in the churchyards ; and that 
the sewage matter, where used upon the land, fertiliiod the soil. The 
facts shown by investigation should convince the minority who had 
spoken against cremation, that they were wrong in their views, and 
ttat they were in opposition to what was approved by common sense 
and by science. 

Mr. -Whitakbb (Southampton) brought before the meeting the 
fact that cremation by lime had been applied in the case of criminals 
buried at Newgate prison, and contended that a false sentiment bad 
been too long allowed to rule the public mind in this matter. 

The Dbak or Yobk said that the clei^y wanted scientiSc men to 
make up their minds aboul the question of the disposal of the dead. 
Incidentally he mentioned that at Easingwold, nejir York, there was 
a parish coIGn, which had been in existence for several hundreds of 
years, whereby bodies were conveyed to the grave, and there con- 
signed without enclosure to the earth. The question of sentiment 
ought to be regarded on any subject, especially on such on one as the 
burial of the dead. He believed, however, that the English people 
were highly gifted with common sense, and if they could be convinced 
that the exigencies of the time did demand an alteration in the 
system of disposing of the dead, they would not be slow to adopt 
an improved mode. 

Mr. W, Eassie (London), in reply, remarked that the great majority 
of the speeches required no answer from him. He reminded them 
that he dealt with the economic side of cremation, and upon that 
matter little had previously been said. It had been urged that it 
would be an economic loss to the earth if the ashes were inurned. 
It had been pointed out that the minerals in the ashes of the dead at 

sent buried did not come to the surface of the earth, and that. 
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therefore, by inuraing, there would be no loss of mineral matter 
whifh the earth now received. The objection was raised on the 
§uppOBition that nil ashes were iniirned, when, as a mftttj.-r of fact, 
some ftdheTentg of Cremation liad desired that their a^hes sliould bo 
spread upon the earth, and not inurned. He added that the Societj 
published, from time to time, papers upon the subject of cremation, 
and tliat these could be obtained by the public. 



Oh " Milk and Disease," by LouiS Pahkes. M.D., Pub. Health 
Cert. Loudou University. 

Op all fooils derived from an animal source, cows' milk trings 
us into the closest relations w!tli the animal sujiplyiug the food. 
Milk is very Generally consumed uncooked, ue., uubotled, whilst 
every kind of meat is subjected to cooking by heat before being 
consumed — cooking being considered necessary not only to 
improve the nutritive qualities of the meat, but to preserve it 
from, and to destroy, if present, putrefactive or other injurious 
organisms. Milk, as being derived from the living animal, 
tnuet be also to a great extent a reflection of the animal's state 
of health. But we may go further than this, and say that milk 
is, for a certain period, derived from an animal in the puerperal 
condition consequent on parturition — a condition known to be 
liable to certain disorders, chiefly inflaromatory, and particularly 
prone to take the infection of contagious disease. Again, we 
know that milk has a remarkable power of absorbing gases and 
vapors, orffanic and inorganic, and is besides a fluid which 
poBse-ssos all the properties necessary to constitute it a suitable- 
cultivating medium for low forms of life, fungoid or bacterial. 
So that it is not too much to assume that specific disease germs 
which have gained access to milk, may so grow and multiply in 
this fluid as greatly to increase its powers of infection with the 
lapse of time. From such considwrations as these, we perceive 
that if cows' milk is a )ierfect food, containing, in the right 
]inkiiorti<>T)s, all the dietary constituents necessary for healthy 
growth and nutrition in the young, yet its use — in an uncooked 
state— is attended with very serious possible dangers, derived 
partly, may be, from the animal source of supply, and partly 
from causes which may operate on it between its origin from 
the cow and its consuraption by the individual. 

The greatest consumers of cons' milk arc young children, 
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and, I might add, infants, for liand-feediag amon^t all 
has enonnonsly increased, ami from various causes seems likely 
tn go on increasing. The use of cows' milk amongst adults is 
also increasing, but it is to children that we must prinei|)alty 
look for e\ndence of disease caused by milk, as they are by far 
the largest consumers of it in an uncooked state, and their 
susceptibility to all kinds of infection is so much greater. 

In this paper I propose to confine my remarks principally to 
one aspect of the question — B.n aspect which is now receiving 
the attention its importance deserves, viz. : the transmission of 
disease of the cow through its milk secretion to human beings, 
and to summarize briefly our knowledge of the facts and the 
inferences to be drawn from tliem in this connection. 

Of causes operating on cowa' milk to impart to it an infectious 

Duality after being drawn from the cow, we already know a good 
eal from numerous recorded cases of milk epidemics of enteric 
fever and scarlatina, and a few of diphtheria, commencing with 
an epidemic of enteric fever due to infected milk, in Islington, 
1870. which was investigated by Dr. Ballard. In 1««1 Mr. 
Ernest Hart, iu a paper read before the International Medical 
Congress, gave tables with particulars of 50 epidemics of enteric 
fever, 15 of scarlet fever, and 6 of diphtheria — 4800 cases of 
infectious disease in all — which had been traced to an infcctiTB'] 
or a snpj)Osed infective quality of the milk supplies, and sines' 
that date there have been numerous other milk e[iidemiC8 
recorded. The importance of sparing no pains in extending our 
knowledge of the ways in which milk comes to be such a potent 
agent of disease is at once evident on scanning these figures. 

Enteric Fever. — In the case of this disease, the most usual 
means by which the milk olitains its sfjecifically infectious 
quality, is the washing of the milk-cans with water [lolluted by 
typhoid dejecta. This phrase, " washing the milk-cans," has no 
doubt included some eases where such polluted water has been 
surreptitiously addeil to milk which had been creamed, in order 
to restore to it ita proper specific gravitj', or merely to dilute a 
rich milk in the ordinaiy way of business. Wells, ponds, or 
ditches which drain privies or cesspools, are the usual source of 
such water ; and it is a fact that such water, liable at any time 
to contamination, is still used in many farms and dilries. In 
other cases, where the water has l>een absolved from suspicion, 
the milk hajs been kept iu rooms or dairies the air of which was 
poisoned by emanations from a drain or sower, presumably con- 
taining the specific noison of tlie fever, or the person who 
milked the cows was liimself in active attendance on members 
of his family suffering from the disease, The readiness with 
which milk will absorb foul gases has been already alluded ti 



ric 

iT»^^H 

lee'^H 




LOUIS PABUE9. 



95 



e recorded epidtJTnics of enteric fever flue to 
milk, such have been the means by which the milk obtained its 
infectious quality, and such no doubt will they continue to be 
Found in the future. A most remarkable simultuneous outbreak 
of enteric fever in St. Albans and London in June and .Tnly, 
1884, amongst the customers of a particular farm at St. Albans, 
was investipated by Mr. Shirley Mnrphy," and here there was 
complete absence of any evidence that the milk had become in- 
fectcil in any of the commonly believed ways. But this case 
may probably be regarded aa one of the exceptions that prove 
the rule. As far as our English experience goes, enteric fever 
is not a disease which can be communicated to cattle; but in 
Germany it is stated by Walder that he has esamined calves 
dead of a disease bearing a very strong resemblance to enteric 
fever, if not actually identical ; and a. sudden and severe 
epidemic of this disease at Klotent was attributed to the cou- 
samption of veal from a diseased calf. Those who know how 
Teal is eaten in Germany, in a semi-raw state, will not he sur- 
prised at indisposition or serious illness following the consump- 
tion of diseased meat; but it seems doubtful whether the 
disease whs in isvery case true enteric fever. Further researches 
on tliis siibject, as on the whole question of the trausmisstbilitv 
of bovine disease, are highly desirable. The poison of enteric 
fever is Contained in the alvine discharges, and we know how 
very readily the milk may become mixed with such discharges 
by a careless operator. 

Searht Fever. — In those epidemics of scarlet fever which have 
been traced to milk, it has been usual to find that the milk was 
infected in the ordinary way by a previous case of the disease at 
the farm or dairy, or there has at least been so strong a suspicion 
of a pre-existcnt case as to amount to a moral certainty. It is 
perhaps hardly necessary to point out that the ordinary method 
of infection is the milking of a cow by a person who is attending 
on a scarlet fever patient, or who has the disease amongst his 
fanulvt or is himself suffering from it, probably in a mild or 
discuuied form ; occasionally the milk appears to derive its 
inactive quality from being placed In a room or dairy in which 
clotlies or refuse matters from the sick room are IjHng. It di>ea 
not follow that because such methods of infection have been 
pnnided against in orders of the Privy Council that they do not 
occur. Inspection of dairies competent to prevent such gross 
carelessness, has up to now been almost non-existent. But 
besides such easily understood methods of infection of milk, it 
would now seem certain that cows are liable to a disease 



identical with or very cloaelv rescmliliiig human scarlatin^ ami 
thiit thf milk from unimaiH so suffering has hccn the cause of 
e}>i<!ciiiic oiitltutnts of scarlatina amonirat those who consumefl 
it. The first of such evidence is forthcominf: in a Re|>ort by 
Mr, Power,* on nn outbreak of scarlatina in parts of St Pancras, 
Marrleboue, and Peckham. at the coinniencement of 1882, which 
was traced to the milk siipntied bv a fann at Faniham, Surrey. 
Mr. Power satisfied himself that it was "practicalTy ont of the 
qnestion that the milk at the farm had liecome infected in any 
of the commonly believed warn tlmt require a human subject as 
the source of infection," and hu came to see that " a hypothesis 
of cow-causation would fit the facts that needed explanation as 
well as. or even better than, any other hypothesis." The only 
facts, however, which came to light were, that about a week 
before the outbreak of scarlatina in London, a cow which had 
calved three or four days preiionsly, came into mil kinp for busi- 
ness purposes. Nothinj; could be learnt as to the state of health 
of this cow at that time, but some time subsequently it was found 
that she had " here and there lost porti<ms of her coat, and that 
her buttocks and posterior udder were fouled and stained by 
excremental matter and perhaps by vaginal discharge as well. 
In this respect she presented a rather stronp contrast to most 
of the otlier cows." The other case, which has recently 
attracted a large amount of public attention, was an epidemic 
of scarlatina in December 1 885, in various parts of Northern 
and Central T-ondon. wliich was definitely traced to the con- 
sumption of milk from a farm at Hendon, and which has formed 
the subject of a rejwrt by Mr. Power, of the I^ocal Government 
Boiinl, who, in conjunction with Dr. Cameron and Mr. Wynt«r 
Blvth. fully investigated the circumstances. The case and the 
Report on it are so recent as to be fully within your knowledj^ 
It IS sufficient to remind you that the cows which communicated 
the disease were suffering from vesicles and ulcers on the teats 
and udders, and that this nffi-ction was contagious and spread 
from cow to cow in the sheds. The affected cows continued to 
take their food well, and gave an abundant supply of milk all 
the time of their illness. Tho disease, further studied by Dr. 
Klein, is showTi to consist of small vesicles making their apjfeai-- 
aiice on a greatly swollen and red teat, in the course of a 
conple of days assuming the character of an nicer covered with 
a brownish scab, having a slightly indurated base, the margins 
of the nicer not being perceptibly raised or reddened. The 
ulcers affected chiefly the teats, but in some the udder also, and 
in these cows jiatcbea of skin denuded of liair were noticed on 

■ KeiKirt of the Medical Officer of the Local Goveinmeut Bonrd, 1882, p. 63. 
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the bark and tail, the epidermis being scaly and the cutis more 
or k'SB thickened. The milking power and body temperatures 
were normal. 

Experimental researclies, founded on Mr, Power's first cases 
— the outbreak of 1882 — and conducted by Dr. Klein, have 
sliown: (1) that the lochial discharges of a reputedly healthy 
TOW did not, when inoculated int« or administered along with 
food to certain other animals —as pigs, rabbit*, dogs, and^iiinea 
pips — produce in them any obvious illness; but (2) that a form 
of illness, viz., an abscess, could be produced iu a healthy milch 
cow, recently calved, by inoculating it with muco-purulent 
throat discbarge from a scarlatina patient, and that this disease 
Was transmissible to dogs by inoculation after a short period — 
four days — of incubation ; and (3) that the lochial discharges 
of an unhealthy — probably tubercular — cow, recently calved, 
when mixed with ite milk, was capable by inoculation of pro- 
ducing inflammation and abscesses at the seat of inoculation in 
other animals, as dogs and pigs. Subsequent researches, how- 
ever, led to the belief that this animal was in reality suffering 
&om bovine scarlatina. 

Researches conducted by Dr. Klein on cows from the Hendon 
Farm, which were the cause of the recent epidemic, have shown 
(1) that matter from the ulcers on the teats inoculaterl into the 
coriuni of calves produced a definite local rlisease allied in 
character to that from which the cows suffered ; (2) that iuocu- 
tation with sub-cultures of a strepto-coccus — a micro-organism 
contained in the discharge of the ulcers — into the siib-cutaneous 
tissue of calves, was capable of producing a general disease 
characterised by changes in the kidneys — glomerulo nephritis — 
ftnd other organs, bearing a close resemblance to human scarla- 
tina. The milk of these cows did not appear to contain any 
vims, bat as Dr. Klein points out, the milk, during the act of 
milking, ia pretty sure to become contaminated by the fingers 
of the milker bringing down into the milk particles from the 
ulcerations on the teat. The organisms contained in these 
particles would find in the milk a good medium in which to 
multiply, and the milk would then correspond to an artificial 
culture of the strep to-coccus. Whether such milk can produce 
the disease in calves by feeding as it can by inoculation remains 
to be determined. The teachmg of the recent epidemic would 
seem to show tliat as regards numan beings, consumption of 
the infected milk alone is sufficient to produce the disease 
scarlatina. 

Diphtlteria. — Milk ejiidemics of diphtheria have not been so 
numerous as those of enteric fever or scarlet fever, and unlike 
these too, it has not been possible, in a large [joreentage of the 



total cases, to trace the actual source from which the milk 
derived its infective quality. This is not to be wondered at, 
for. in the first place, our knowledge is not yet sufficiently 
definite t« enable us to exclude digtlitheria from the class of 
diseases which are not necessarily dejwndent on a pre-existent 
case, and which, possibly arising from ordinary insanitary con- 
ditions, may be said to have sometimeB a de nooo origin ; and in 
the second place, slight cases of dipbtheria are very difficult to 
trace, the diphtheritic character of a sore throat not being 
always recognizable even to a medical attendant. There is but 
little evidence tending to show that diphtheria, like scarlet 
fever, may be a cow disease transmissible to human beings. 
Calves have been known to suffer from a tbroat affection, 
presenting post-mortem appearances very similar to those found 
in human diphtheria. But this disease of calves — even if it 
were more general than it Is — woidd not account for diphtheria 
apfiearing anionpt the customers of those establishments — the 
large majority m or near large towns — where the calves are 
sent away as soon as born, and the cows eome after three or 
four days into regular milking. The question has been raised 
whether garget or mammitis in cows is capable of producing 
diphtheria in the consumers of milk taken from gargety udders. 
An outbreak of dipbtheria at Hendon, iu tlie winter of 1882- 
83, was investigated by Mr. Power," and was attributed by him 
to a ropiness of the milk supplied from a particular farm, pos- 
sibly due to garget in the cows, although no evidence was 
obtained of this or any other disease being prevalent at the 
farm amongst the cows prior to the outbreak. Dr. Vacher, of 
Birkenhead, assertst that garget, or mammitis, is a purely local 
non-aiiecific disease, not communicable to other cows, but nro- 
ducotf by cold, high feeding, or bruising of the teats by Dad 
milking, and capable perhaps of producing indigestion and 
diarrhcea, when gargety milk is mixed with good milk— as it 
often is — but without the power to pro<luce erysipelas, tonsillitis, 
or diphtheria in the human subject. It certainly seems, from 
the evidence we possess, as if dipbtheria is capable of being 
transmitted !n milk from farms and dairies which ai'o carefully 
kept and iu good sanitary condition, and where apparently 
there baa been no pre-existent case of the disease. Under such 
circumstances, it is only natural to look to the cows themselv) 
as the cause of the disease. Unfortunately, the skilled iuvestig 
tjons liave usually followed an epidemic at such a long ]>eni 
after the first case of the disease, as to have given sufficient time 
for the cows to have recovered from the disease, whatever it may 
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haTG been, which gave rise to the epidemic. Such a disease, 
too, may be of a very mild character in the cow, running its 
course in a few days. We may expect considerable light to be 
thrown upon this subject sliortly, from tlie researches now 
being undertaken by Dr. Klein for tlie medical department of 
the Local Government Board. 

Tuhffmtloda. — Tuberculosis of cattle is extensively prevalent 
m the cowslietb of larjte towns and cities. From an Australiao 
Parliamentary paper lately published, it a])pears from invpsti- 
gatious recently made that at least 10 per cent, of all the 
cattle sold in Melbourne show unmistakable signs of the 
disease. In Germany 15 per cent, of all cattle are said to be 
affected with tuberculosis, and in some districts as much as 50 
per cent. ; whilst Prof. Fleming asserts that at leaat 25 per cent, 
of all dairy cows kept in towns are the subjects of the malady. 
In his work, " Vetermary Sanitary Science," the same authority 
says : " Cattle kept solely for dairy purposes, and particularly 
in lat^ towns, suffer by far the most severely from this affec- 
tion. Constantly confined in stables which are not always well 
ventilated and clean, deprived of exercise, drained of milk in 
large quantities, and fed on the kind of aliment which most 
favors the increase of that fluid — though it may not enhance 
its nualtty — it cannot be wondered that the nutritive functionit 
of tlie cattle so treated must suffer to a serious extent. Indeed, 
it is a matter of daily observation that the cows whicli are 
abundant milkers are most liable to this disease," Tlie practice 
of rearing store calves on milk deprived of its fat, must also 
largely favor the early onset of tuberculosis. The first signs of 
the disease are said to bo very obscure, and an animal may be 
suffering for months before any illness is noted. The udder is 
one of the glauds not unfrequently involved in tuberculosis, 
snd this fact has an important bearing on the subject of the 
transmissibility of the bovine disease to man, for it is said that 
the disease is most readily communicated by the milk when the 
affection in the cow is general — not localised in one or two 
organs — and when the mamary glands are involved by tuber- 
cular deposits. The milk, too^ is altx-red in quantity, more 
watery, bluish-tinted, and contains a larger proportion of alka- 
line salts, but is less rich in nitragenous mattei's, fat and sugar, 
than in health, pro\'ing that assimilation is defective. Six 
months or a year may elapse before the symptoms become well 
marked. 

As regards evidence of the transmissibility of the bovine 
disease to other animals and to man through the milk, Kiebs, 
Gerlach, and others, have shown that the milk of tuberculous 
cows, given as food, preduces tuberculosis in rabbitSj guinea pigs, 
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and (lo£^ and Kicbs asserts that, taht 
milk of phtliisical cows, whether thi 
affucted. Caws too bave been nc( 
onset of tuberculosis in children was at| 
tion of the milk of diseased cows, 
are some who do not believe m the t 
and regard the diseases, as manifostu 
being analogous only and not identical^ 
be maintained now, when we know t' 
cuUr deposits in cattle is the same m^ t " 
disease. The subject is one of ■■ 
interest to the whole commnnity, 
dation by observation and e^cperini' ' 

Cattle Plague Or Rinderpest.— O . 
Prof. Fleming says : ** There is no wvim 
to prove hnrtfnl, and were it otfaerwtw, 
pressioD of this fluid at a vciy early !■ 
efifwtually prevent any accidentx, Wer«- 

Contat/ioiu Plmro-Pnewmoma. — ^Tlu 
" We have no eWdenc© that ita imp ns 
injury to those consiuning it." Loiset 
alHittotrs at Lille, the employ^ of thv 
men have consumed the milk obtalmd 
large number of years, witliout the aligi 

vow Pox or Vaeeinia. — The milk 
quality, coagulates readily, and is mow 
sometimes diminished or sappreMed. 

AnthTOJC. — The secretion la qntekly 
tinues is of a dirty bluish color, str<-jil<< 
becomes putrid. Chlsholm mentions i 
years old, who presented all tlie syu 
drinking the milk of a diseased cow. ' 
communicHtcd the diR'aso to other aniri" 

-ffnWw.— Prof. Fleming says: "Tlw' 
that theru is any danger in utilizEnff tl 
of the disease apj>ear. People turn ■ 
who have used the milk even «t titi 



Foot and Mouth Direarf, Aphlkona F 
— Tliis is » Wrtitagiona lEisease, cImnKi< 
small vesicles, either cimflueiit nr iaul < 
branc of the mouth and the interdipti' 
Vfjiiclcs not unfretjiiently ap)>enr on tli»< 
The svmptoms an- fever, cradiial diiun 
and yellow color of the milk, whilst in 
is lUMriy or altogether stisiiendod. Ti 
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(2.) "That in n ven' large number of caaes tho , 

undoubtedly affected has been used without producing anr 1 
noticeable morbid effects. This absence of result may, tnouga I 
only to an inconsiderable extent, have been due to the smallneaa I 
of consumption and the boiling of the milk," Or, as I con- I 
sider probable, it may have been due to the udders and teata trf 1 
the cows suppl)'iug tlie milk not being affected. When there I 
are vesicles jiresent on the teats, it is probable that they are J 
ruptured in the operation of milking, and the virus in its mosi 1 
concentrated form gains access to the milk. Whilst, if the I 
teats are unaffected, to communicate the disease the virus must 
be [iresent in the milk as a sticretion. If such he really the 
case, it is probable that its presence is limited to a short period 
of the disease, consequently the milk may be contagious only 
for a short period of the disease. 

liy the Conta^ous Diseases Animals Act, 1886, the powcn | 
formerly vested in the Privy Council to make orders with regard ' 
to dairies, cowsheds, and milksliops are transferred to the Local 
Government Board, and outside of the metropolis, the local 
authorities under the Act are now the local sanitary authorities 
under the Public Health Act, 1875, whilst in the metropolis 
the Metropolitan Board of Works retains its position aa local J 
authority. This transference of power from the county magi»*.J 
trates to the local sanitjiry autnorities should effect a great 1 
improvement in the regulation and management of dairies, cow- 1 
sheds, and milkshups. The police constables, who were tlie I 
officials appointed by the county magistrates to carry out ths | 
working of the Milkshops Order of 187y, were utterly incom- I 
jKitent, ami the onler was practically a dead letter. A new J 
order by the Privy Council came into force in 1885, and tbj* ', 
will now be carried out by local sanitary authorities acting ' 
under the Local Government Boai'd. Thus country and pro- 
vincial medical officers of health will at last have the control of 
<lairies — so long denied them, and still denied to their metro- 
ptilitiin brothers — and we may expect a fairly efficient control 
and regulation of the milk trade. It will ho necessaiy, under 
the light of recent experiences, for medical officers of health, 
who desire to perform their duties thoroughly, to acquire some 
veterinary knowledge, and to keep themselves cognisant of all 
that is now beim; learnt of cow diseases in relation to the spread 
of epidemics. It is one of the most serious aspects of the quea- 
tion, that cows which are suffering from any disease i-equire — 
as part of the treatment — Ui be regularly milked, and that the 
farmer believes that mixing such milk ivith a large quantity of 
healthy milk is a harmless proceeding. This belief will have to 
be strenuously combated. It will be necessary iu the future 
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to qnarantine cows that are suffering from even slight and un- 
defined illness, until our knowledge is more definite ; to prevent 
cows coming into regular milking for business puriMsea, until 
safficieut time has elapsed after parturition for the luchial dis- 
charges to have ceased and for the animal to have recovered 
its health ; to have an eye to cleanliness in milking oiwrations, 
and generally to esercise throughout tho country such a super- 
vision that the existence of disea,se amongst dairy hands and 
their families, or amongst the cows themselves, may no longer 
pass unrecognised. The Milkshops Order of 1885 contains the 
necessary powers to prevent and control any and every kind of 
disease which may arise in farm or dairy ; it remains that an 
enlightened public opinion should insist on their proper enforce- 
ment. 



Mr. Wkioet Nbesom (Hull) in opening the diseusaion remarked 
that reference had been made to tuberculosia. Cows whicli were 
affected were uaimlly the best mUkers, and from experience he had 
found that the beat milkers were usually the best bred antmala. It 
iras suggested in the tuiper that Ollicers of Health should possess 
aufticieut knowledge of cows and their diseases lo enable them to 
make an inspection of them. He thought, however, that it was 
bighly important that the urban districts should appoint their own 
officers — men thoroughly competent to inspect cow-sheds and dairies. 
Tuberculosis was a disease which he had had no difficidty in recogni- 
zing when it appeared. He thought it was highly important that the 
urban authorities should appoint for the inspection of cow-sheds and 
dairies men wlio poasesaed knowledge of cattle which qualified them 
for the poaition. He trusted that sooner or Liter tuberculosis would 
be included in the schedule of diseases dealt with by tbe Contagious 
Diseases (Animals) Act. 

Professor W. H. C-oefibld (London) thought the section owed a 
debt of gratitude to Dr. Parkea for the able paper he had read. When 
they oonaidered what an important food milk was, not only to 
children, but to adults, they aaw at once the importance of consider- 
ing the possibility of such diseases as scarlet fever — a disease which 
caused about one-tburth of the deatha from fevers — being spread 
by it. He referred to a large outbreak of enteric fever spread by 
polluted milk in Murylebone, and described how it was Iraeed to ita 
source, a work in which ht» had himself taken part. Referring to 
the supposition that diphtheria was communicated by infeeled milk, 
be said there was no direct evidence that the disease had ever been 
oomraunicated in that way. but as it had been shown that it could 
be spread by tneaus of polluted water it was e\'idenlly jiossibie that 
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such water might be mixed with milk and oontaminate the 1 

The suggestion which had been made that diphtheria aroae Irom < i 

disease ainimg cows known as " gargut " was a mere gueaa. 

Mr. S. W. NoETU (York) said when they oonaidered the c 
■umplion of milk and the various conditione with which they " 
surrounded, the wonder waa, not tliat there was disease arising from 
ita consumption, but that diseases were not more prevalent. He had . 
all his life been of a stroag opinion that a large amount of the J 
disease from which they were suSertug arose from the milk supply. 

Or. J. F. 3. SiEES (London) dr«w attention to the fact that what 1 
they bad heard in the paper just read, showed the importance of all T 
milk being boiled. That was a great improvement of cow's milk I 
before usin^ it as food. If quickly boiled it would be much mors 
easy of digestion than when uncooked. Boiling was such a simple 
preventive of disease that everybody ought to adopt it. The Havour 
wag ruther alt«red, but it was allerwards enjoyed quite as much aa 
raw milk. The taste in either case being an acquired one. 

Dr. A. Hill (Binningbam) spoke in favour of veterinary surgeons ■ 
ins|)e(.-ting the cowsheds and animals. One point of the subject thtttsfl 
bad not been referred to was the adulteration of the milk with wat«r. ' 
He regarded that as a more serious oSeuce, but he was sorry to say 
that in many cases, although so much disease might arise from it, 
magistrates regarded it with a considt-rable degree of indulgenoa. 
He quoted a case in which 60 per cent, of the milk sold was "added 
water," and the magistrates inflicted a nominal penalty. He thought 
Dr. Sykes went to the root of the whole matter when he said that they 
should boil (he milk, and he Itelieved that if every household took the 
trouble to boil the milk no danger would arise from drinking the milk 
from infected animals. ' 

Mr. II. JI. Collins (District Surveyor of the Gty of London) cott- | 
gratidated Dr. I'arkes on his pajx-r, and on the fact that he had att 
audience which included a large number of ladies who were likely tv 
^ve effect to the practical suggestions in the very able paper read hj 
bim. 



Dr. Loi'is PabilBs (London) i 
said he approved of boiling the 
was to compel people to boil it. 

public to do so. 

On the motion of the Cboirnu 
Or. I'arkes. 



1 reply to the various observations, 
milk, but the difGculty which aroM J 
They could not compel the geneal | 

,n, a vote of thanks was accorded tv i 



On " The Premlence of Defeet'u'e Eyesio/it," by JoHN Oaklet, 
M.E.C.S. 

So much has hann written on the subject of the prevalt?nce of 
abort and long si^ht, eyeeight in schools and in workshops, it 
would seem to be superfluouH tfl ogiun bring forward th« subjects 
But as lonj^ ai; the evil exists and is increasing, and as long as 
the causes, which are removable or can he ameliorated, are 
allowed to exist, I think it is thti duty of every observer to add 
his testimony to such growing evil ; and as far as it ia in his 
power to point out what measures should be taken to stay this 
prc^essivc mischief. Deafness, on the other hand, lias not 
received that attention which it deserves ; it is both to the 
aEFected and to the friends a. great calamity. The child that 
has either been bom or lias become deaf is debarred from all 
interciiange of thought, he is backwani in mental development, 
and in his progress through Ufe lie is handicanpetl all round. 

To the poor man deafness means want or employment and 
poverty. 

The possession of good vision and hearing is of immense 
importance in the early years of life. The receptive faculties 
of the brain are then in their highest state of activity. 
Impressions are tlien received and images stored up which are 
never acquired with equal clearness in after years ; and if the 
vision or lieuriug at this period be seriously impaired, the whole 
system of eduuitiun is practically stopped. 

The blind and deaf child's education in one or other of the 
numerous schools for such is systematic and continuous. But 
this is not the c^ise mth the child who has only impaired vision 
W hearing. Months and years are often allowed to elai>»e in 
hqN« that improvement will take place — that the child will 
some day be able to receive an ordinary education and acquire 
the common information that children possess, and, in the 
meantime, left to liimself and neglected at the most critical 
period of his life, he grows up ignorant of the rudiments of 
knowledge, and, if in time he should recover any useful vision, 
he will find himself place<I at an immense (hsadv'autage as 
coomared with those around him who can see and hear well. 

The causes of defective sight and hearing are many, hut 
liereditary predisposition must always come tirst, although on 
this point there is much difference of opinion. But there ia 
not- the least doubt, that under similar circumstances the 
cJlildren of pareuts who have defective visiou am] hearing a 
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more likfly to acquire the same f anlta. How or in what, manner, 
these transmitted tendencies nffect the different tissues of the 
eye and ear, is not yet positively known. 

The most important cause of defective vision in new-born 
infants is injury to the retina by exiwsnre to intense or dazzling 
light, which not only may produce temporary or [lenuanent 
diminntiou of the sensitivenesB of the retina, but may also 
partially or completely destroy the power of vision. Add to 
this, want of cleanliness, impure air, exposure to cold either by 
draught upon the face, or by the subjection of the whole body 
to a sudden change of temperature, and a chili of the whole 
body may be occasioned by putting on damp garments. 

But the greatest damage is done to infant's eyes by ophthal- 
mia — the ophthalmia neonatorum, commonly called purulent 
ophthalmia. This disease is most contagious; when in Paris, 
in tiie year 18G6, in the Hopital des Enftins Malades a severe 
epidemic occurred and M. O. Ruveil, a well-known practical 
cnemist analysed the air of the wards and he found that it 
coutaiued globules of pus, together with scales of skin which 
were so dry and light that they floated about on the slightest 
disturbance of the dust or the admission of a current of air, 
and the admission of one of these dessicated Hcales into the eye 
was sufficient to reproduce the disease. 

This disease has been the cause of blindness to 37 out of 89 
.pupils in the Wilbprforce School for the blind ; 70 out of 217 
■Recorded cases at the Deaf* Dumb and Bliml Institution at 
Belfast. And according to Dr. HaltenhofF it has caused the 
blintbiesH of 33 to 50 pi-r cent, of the total number of blind in 
various countries. These statistics only give you the blindness 
of both eyes. But I wish to <iraw yoiu- attention particularly 
to those iustances in which only one eye has been lost, and of 
thost.- in which there has bet?u permanent im]tairment of the 
vision of either one or both eyes ; or in which nnth no visible 
sign of imiHurment there has been such an altoration in the 
tunics nnd tissues of the eye as to materially alter the natural 
curvature of the front of thw eye. 

There can be no doubt that the number to be classed under 
the head of jiennanent imj>airment of one or both eyes would 
far exceed the number of tliose totally blind. 

When the ncriod of infancy is jtassed, and as soon as children 
bt^ein t« use their eyes more closely, the time has arrived when 
defects arise whicfi point to errors of refraction. 

It is well known tliat the <lifference which exists among adults 
in re8]iect to the distance, the acut^uess, and the duration of 
vision Hro exceedingly great. 

One ]icrson, who reads the finest print near to the eyes, wUl 
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scarcely recognise friends when llicy are two or three yards 
away. This, m scientific language, is called " Myopia" While 
another, who can see the hands of a clock far off, requires 
spectacles to read at all, " Hypermetropia." There are others 
who cannot see lines horizontally or vertically, " Aaiigmaliiim" 

Myopia is, without doubt, increasing, and in the presence of 
ao increasing educatioual pressure it is of great importance that 
we puy much attention to it. The causes which contribute to 
the prodnction of myopia are complex. We have first the 
hereditary predisjmsition, then there are exceptional causes 
connected with the abnormal conditions of circulation and 
natrition in the eye, the excessive use of the eyes on near 
objects involving excessive conveyance with traction on the coats 
of the eye, accommodative strain and congestion due to the bent 
• position of the head. And there is no doubt that close applica- 
tion in early life with strong mental effort is the mwn cause of 
thepre\'alence of myopia. 

Tlie chief causes of deafness are exposure to chills and 
to tlie shocks of loud sounds. The auditory nerve of an 
infant is much more sensitive than that of an adult, and can 
therefore ill bear the shouts and noise it has frequently to endure 
daring the first few hours of its existence, ana certainly I have 
found tliat much harm has been done to the sensitiveness of the 
nerve during the first few days of an infant's life. Exposure 
to wet, damp feet, neglect to change damp clothes, washing the 
liead too frequently and then imperfectly drying it. Measles, 
whooping cough, scarlet fever, ninmps, are the diseases which 
caase much impairment in hearing. The ear is much more 
Itablt! to be affected by a succession of slight attacks of cold 
titan by a single severe one. 

Catarrhal deafness is very common, and although amenable 
to treatment when attended to, yet if neglected leads to deaf- 
ness of a usually severe and intractable character. The 
friends of a deaf child have not the slightest notion that it is 
hard of hearing, and they are too apt to think that he is careless 
and obstinate, and the disease is often increased by fre<{uent 
booes on the ear for inattention. 

Debilitated chihhren with enlarged tonsils are very liable to 
repeat^'d attacks of slight catarrh at the back of the nostrils and 
tiie throat, which gradually extemling up the eustachian tube to 
the middle ear, sets up inflammatitm which, if neglected, ends in 
more or less deafness. 

Most large schools are heated by hot water, and without 
very good management the rooms vary much from time to time 
in lemperatun-. As a rule they are generally too warm, then 
the children are turned ont into the playground in all weathers 
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witli insufficient clotljing and no covering to the heads, and the 
weiikly cliildren are as a. result frequently suffering fmm 
catarrh. Tiiere is no doubt that this is one of the chief eaiisea 
of slight deafness. Much of what I have said must of necessity 
be a reiteration of matter well-known to many of you, and most 

Erobably has from time to time been brought before this society, 
ut as there ia still much to be done to arrest the advance of 
preveutible diseases, botli to the eye and ear, in young children, 
it is well to keep these subjects before a society which is 
striving with might and main to spread all necessary knowledge 
in preventive medicine. 

Seeing that every year there is an increasing educational 
pressure, it is most important that every attention should be 
^ven to the prevention of defects of sight and hearing, for 
when there is any Impalrmciit in these two senses, the educa- 
tion of the child is conducted nnder very great difficulties, and 
tile child's knowledge of the outside world is frequently most 
erroneous. 

Whenever parents possess the knowledge of the existence of 
any hereditary predis]>oeitioii, it is always well for tht-m to 
consult their personal m«'dical adviser as to tiie measures neces- 
BKry for its eradication or amelioration in their children. 

It should be the duty of every medical man on the birth of 
a child to see that the eyes are immediately and projwrly 
cleansed, then to drop into the eye a drop or two of a very 
weak solution of nitrate of silver, and then to explain to the 
parents and nurse the measures to be pursued to secure clean- 
liness and protection from any sudden or dazzling lights, and 
the conditions under which tlie child should be placed to secure 
it from draughts and colds. The Obstetrical Society of London 
have published a code of rulee as to the management of infants, 
and Professor Fuchs, in his classical work for the prevention of 
blindiieHP, has laid down rules which should be in the handi* of 
all who have the care of infants. 

It has been suggested tliat those rules should be published in 
a form that conld be tlistributed through the medium of the 
Poor I^aw and Birth Rcgistratiou Organisations, but in my 
opinion this would not suffice, for jiarents rarely register the 
birth of their children within the month. 

The only efficient manner in which such pamplilets could be 
distribut^^d, would be for the person who attends a woman in 
confinement to ilii^tribute them. 

There are no doubt cases in which in spite of everytiiing the 
rvsult may be unfortunate, but they occur so seldom that ther 
need hardly be taken into acx'ount. Surgeons are however hU 
agreed on this {Kiint, that tlie present resources of medical 
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," if availed of in time," sufficient to prevent the 

ravages arising from opntlialmia, which occur iii infancy. 1 
have myself attended some thousands of confinements, and have 
been able to follow up the coses of children who have been 
mort' or less affected in infancy ; and there is no doulit that 
very alight inSamination of the eyes, and «ispecially where there 
is some specific disease, does affect its curvature, and so prorluce 
that defect which is so very difficult to remedy, 1 speak of 
utiginatisiiL 

As soon as the child begins to obsen'c with intelligence the 
time arrives when it is the duty of all parents to examine the 
condition of the sight and hearing of their child, and finding 
any deficiency to see that it is either corrected or measures 
taken to prevent the advance of the defect. Much may be 
done by the parents at this period of the child's life to educate 
the senses of sight and heajHng, Tlie proper use of the eyes 
is a matter of education, anrt although tnia is generally an 
unconscious process, it is, nevertheless, one which parents may 
promote by judicious interference. The trouble that they take 
iiL order to guide the child towards the acquirement of habits 
»f careful visual observation will be well repaid when they find 
that later on the child having acqoii-ed the habit of close atten- 
tion is able to acauire knowledge in much less time than he 
otherwise would ao. And this, in a myopic child, is of great 
importance. The child should never be allowed to read or write, 
or even to draw by an insufficient light. 

Most important of all, the child should not be overburdened 
with tasks which call for close application of the eyes, and he 
should be early taught in reading or writing to maintain a 
position in wliich the head is not suffered to fall too far for- 
wards. 

As soon as the child enters school-life, the teacher should 
examine into the condition of the sight and hearing ; for this 
purpose sfjccially prejKired test types shoiild be supplied and a 
tuning-fork ; and if he finds that there is any impairment, he 
shonld at once conununicate with the parents, and the responsi- 
bility of seeing that it is correctiid or relieved should rest with 
them. 

Such a systematic examination, although it would ^ve a little 
Mctra trouble to the teacher at the beginning, wonld, later on, 
be the means of saving him an immense amount of time in their 
education ; and knowing the children who were defective either 
in vision or hearing, he would be able to place them under the 
best conditions for work and for the special defect under which 
they suffered. 

Children who are defective iu vision should have special 
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attention given to tlie postures in which they work. The fl^ks 
should be so constructed that the child can sit with slionldere 
8i]Tiare, the work exactly in front, and the eye at least twelve 
or fourteen inches away. Tlie light should be good and, if 
possible, proceed from the left side- 
Professor Snellen, in a paper on the subject of desks and seats, 
has described a systematica! ly graduated aeries of desks, the 
measures are given in the metrical system and are most com- 
plete. The eidiibition tlna year, no tloubt, will shew a great 
improvement in the construction of seats and desks, and if only 
they can be made at a low cost they will soon displace those 
made under the old system. Tlie books should be of large clear 
type and should be printed on good paper, and the books should 
not be too large and heavy, and the lessons should not be bo 
long as to exhaust the power of attention. Children should 
not be burdened with serious study in the evening when the 
whole sratem is esLhausted. Home lessons are a great evil, more 
especially to the poor children who have to do tlie work under 
bad hygienic conditions, with a poor light, and the noise of the 
childivn greatly Interferes with their attention, and tJius makes 
the work still more difficult 

During the last ten years T have carefully examined the con- 
ditions of the defect* of these two senses, and within the last 
five years there has certainly been a marked increase, an<l that 
more in the hearing than the sight. The reason may probably 
be that more attention has been given to the sight. 

When a child has shewn complete deafness there can be no 
doubt, but where it is incomplete or slight it does esca|ie notice, 
and as the causes which started the evil are still in existence, 
the disease advances with slow and sure progress. 

It is most important that paR-nts should ^ve more attention 
to the slight ailments connected with the ear — they are too 
much neglected under the impression that they will get well of 
themselves, or that any interference will make them worse. 

Scarlet fever, of all the FebriculEP, is the great cause of deaf- 
ness among children, and the ears in this disease should be 
watched m<i8t carefully. 

To prevent the catarrhal deafness, mostly caused by a snct^es- 
siou of slight colds, it is absolutely necessary that more attention 
be given to the clothing of children, that they have the means 
of changing their damp clothes, l)oot8 and stockings before 
sitting down to their school work, and that when they are 
turned out intfl the playground that they are suitably clothed, 
and more especially that they have some covering for their 
heads. 

There is one point to whicii I would es[>eciatly tlraw your atten- 
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tion, and that is that when a child of five or six years of age or 
npvcards loses its hearing, if it is able to read, it should be 
made to do bo several times during the day, hy aueh exercise 
the child will retain all words that it has previously known, and 
so the child will be prevented from losing speech ; of course the 
rest of its cdncatiou will have to be conducted luider the now 
method of lip reading. 

To have filled my paper with statistics would liave taken up 
too much of your time. They can easily he obtained from 
works on these subjects. As far as possible I have confined 
myself to my own personal exjierience of eighteen yeare practice 
in the large town of Hahfax and its neighbourhood, aud if my 
communication to you to-day may help, however little, to lessen 
the adrance of these defects in sight and hearing, I shall feel 
that my work has not been in vain. 



In answer to a question, Mr. Oaklet replied that the solution 
reoommended was made of two gmina of nitrate oE silver to one 
omice of water. 

Dr. J. H. BucnANUi (Thirsk) remarked that to drop into the eye 
of a new bom infant a solution of nitrate of silver seemed like a 
meddlesome interference with nature. He did not think that even 
nature intended two drops of nitrate of silver to be dropped into the 
eyes of a babe eo soon after birth. If there were evidence ofdiHease, 
or if the sanitary conditions surraunding the bouse rendered it 
necessary, then by all means do so; hut to recommend it as an 
ordinary point of obatetrical attention, seemed to him like a piece of 
meddlesome interference, and might provoke the very tnischiet it was 
intended lo prevent. 

Mr, J. Oaklbt (Ilahfai), in reply, said prior to 1874, he bad 
several canes of ophthalmia, but since headopted the practice, although 
he had had thuusands of continenieDts, be never had had a single 
case, and the children did not sufier pain from it. SLuce its adop- 
tioD in Vienna, the number of cases had reduced about 75 per 
cent. 



The Cn.UBUAS, Professor de Chaumont, said that in the Maternity 
Hospital in Paris the number of new-bom children who suffered 
from ophthalmia was large, and tbei^ was hardly a case of recovery. 
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the eyes were generally destroyed, A largo number of caaea v 
ehowu to have ariaeu from the pollution of the atmosphere. 



On the motion of th'.i Chairman, 
Mr. Oakley for his escellent paper. 



. vote of th&nkB was accorded 4l 



On " Sanitajy Associations, their Mission and MeOtods of 
Action," by J. Malet Lamhert, M.A., LTj.D., Vioar of 
Newland, Hull, Member of the Hull School Board and 
Hon. Sec. of the Hull Sauitar}' Association. ^ 

In osldng yoar attention for the snhject of this paper, ^^ 
feel it neceaaaT)' to define what seems most pro{M;rly to be the 
position it occupies in the work of a Congress of so important 
a character as the present one. 

If the object of tlie Congress were purely tlie advance of 
sanitary science into regions of knowledge yet une^lored, then 
it would, I confess, have no place. But the objerta of the 
Sanitary Institute aro not only " the advancement of sanitary 
science," but also "the diffusion of knowledge relating thereto," 
and, carrying the application of this knowledge into practice, 
also the realisation of this diffused knowlec^ in improved 
sanitary arrangt'meats for our population. 

It is especially in these two hist depiirtments that the work 
of Sanitary Associations claims a recognition in the delibera- 
tions of this Congress. 

It is sometimes a long journey to travel from the certain 
discovery of a scientific truth, through its gradual admission by 
the edncatcd world, tji its incorporation into the beliefs of the 
moss of the people and its final fniitful result in wide-spread 
benefit to mankind. The haod that labonred and the brain that 
strained for its first proof often lie in deep silence before their 
work is recognised. and bears fruit. Evds which plague the 
world often prolong their baneful course while the slow process 
of the diffusion of knowledge is taking place. In no depart 
ment of science is this more true or more striking than in 
sanitary' science. Had the laws of sanitation, as known a 

fiiicration ago, been acted upon, the social condition "f Great 
ritain would in many respects be different from what we know 
it to be. Of tliose who are living to-day, many thousands 
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B healthy and strong who are now dragging on a life of 
atnntcd capacities and lingering disease. 

The knowledge was there among scientific men, but it woa 
powerless. , Before it, barring the way to its progress, stood the 
existing habits of society ; institutions, the growth of centuries, 
in accordance with those habits, vested interests in dirt of all 
kinds, even snperstition, as if the worship of Beelzebub, the great 
G«l of flies, were rejiring its long-forgotten front under a 
modem form. So the sacrifices of comfort and decency and 
health and life went on as if the great truths of sanitary science 
had never been known to man. Happily, the diffusion of such 
knowledge has now proceeded far beyond the limit it has reached 
at any previous time. The International Health Exhibition 
was in itself a national ednciition. But the work falls very far 
short, even of that portion of the laws of health which may be , 
said to he now proved as clearly and certainly as demonstration 
and experiment can effect. When we regard also the rapid 
increase in knowledge, which is being made from our present 
vantage ground, it becomes more than ever necessary to adopt 
whatever means of communication offer themselves between the 
world of science and the millions for whom science works. Let 
us not mistake our position. There are facta regarded by 
educated men as truisms, which are known only to be silently 
disbelieved by large numbers of others. Only a few months 
since a letter appeared in one of the Hull paijers, advocating the 
view that decaynig manure in the middle of a dense population 
was conducive to liealth and longevity. 

What now are the means at our disposal for realising in prac- 
tice the precious knowledge which is placed In our hands as to the 
origin and preservation of health t Wehaveinthetii'st place the 
raeansof influencing individuals byconnncing themof the exis-* 
tence of natuml sanitary laws, and by persuading them to adopt 
habits of life in accordance with tliese. But we have fortu- 
nately also other and swifter methods of action. Sanitary provi- 
sions have found their place in the Statute Book ; and in the 
Public Health Act, the Artizans Dwellings Acts, and other 
legislation of a more local or partial character powers of a most 
sweeping kind are placed in the hands of local authorities. Bnt 
it is well known that to procure the passage of bills of this kind 
through Parliament, is only a part of the work of carrying them 
into effect. To some extent their provisions are oniy permissive, 
when they go further and use the imperative, no sanction or ' 
penalty is attached to the neglect of their enactments. Hence 
it comes to pass that in many placets they are in most important 
particulars a dead letter. 

It may be thought that the Local Government Bonn! super- 
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iutends the carrying out of the acts, but with medical officers 
of health iu country districts whose salaries are so nominal that 
they art- not expected to attend to their duties, with the exercise 
of that remarkable ingenuity in obstruction and clever dulneas 
of perception which local authorities are capable of devi^lopioD^ 
the superintendence of local effort from the Home Office faUa 
very far short of efficiency. The manifold confusion of county 
goverumcut at the present time, and the lack of any continuity 
or miity of system in these matters in neighbouring districta, or 
betweeu town and country', adds to the momentous shortcomings 
of the whole. 

It is right, however, to stato that the boroughs stand on a 
different basis from the countie)^. and that In the former wa 
have struggling into existence a number of officials under 
competent medical officers who are making great progreM 
towanls efficiency. Here, too, the local government being in 
the hands of elective bodies, the latter are most amenable to 
public opinion. 

I have now traced in outline the relative position of the 
various agencies at our disposal for the dissemination of sanitaiy 
advice, and the achievement of sanitary reform. I have dona 
9o at some slight lengtli in order to bring into cleai- prominence 
the agency which is most lacking to give greater effect to what 
has been conceived by institutions such as this one, and to what 
has been intended by the Legislature. What is needed, ii 
clearly organised voluntary Wal effort. We sometimes are 

i'ustly severe npon the town council of some borough which 
las neglected its duty and sacrificed the lives of its constituents, 
but we should go further anil analyse the causes of this neglect. 
The members of the town councils or local boards are elected 
'chiefly for other purposes thau those purely sanitary, nor have 
they, as a rule, haa any training specially fitting them for 
sanitary work. They are individually subject to the influence 
of those vested interests in disease which are the great enemies 
of reform. The offenders are often not the poor, but some 
influential manufacturers or property owners. Mc^lical officers 
hold office during the pleasure of the town council or local 
board in almost every case, and when anxious for reform are 
not allowed to undertake it. Under circumstances such as these 
pniiier action is almost impassible. 

What is needed is a voluntary association of men of all 
classes, creeds and politics, whose motives are above suspicion, 
and whose business it shall be to ascertain clearly the actual 
position of afTairs, to make it public, and then to put in motion 
the forces most calctdated to bring about improvement. The 
rules of such a sanitary association need be only few and 
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dmple, the demands it makes upon the time of its members not 
excessive, and the jrood it may effect is very great. Let me 
pve a few plain hints as to the miwle of action. In the first 
place the asaistance of the local Press may be sought, and will 
^nerally be freely pven. Public opinion may be ntimulated by 
iecturescouchedinpopularform, andby the distribution of leaf- 
lets and other literature. Supposing now that some grossly un- 
sanitary area is reported to the association. A full and truthful 
description may be made public, and a complaint lodged witk 
the authorities. Supposing further that the matter is passed 
over at the next meeting of the town council, let public 
attention be again called to it in proper t^rms ; let the honorary 
legal adviser to the associatJon, if it be fortunate enough to 
include such a gentleman among its members, point out the 
duties of the authorities), and let the description of the nuisance 
and the legal remedy be again forwarded to the authorities. 
If BtJll neglected, other weapons are at hand ; possibly a muni- 
cipal election draws near, and the support of members of the 
association may be valuable. If other measures fail and the 
health and wellbeing of the |>eople are jeopardised, stronger 
measurejs may be justified. Let the obstructives be proclaimed 
in the Press, denounced from tlie platform, even gibbeted in 
the pulpit, mitil tJie force of public opinion rouses them to 
action. Wlieu once the consciousness of the real issue at stake 
dawns upon the working-classes, they will insist on its being 
rightly decided ; or, as a last resort, the mode of action pro- 
vided by law of appeal t« the Local Government Board on 
behalf of the ratepayers may be adopted, and the central 
authority bo called upon to exercise its powers of control. 

It will not, however, in most cases be necessary to adopt the 
extreme measures here described. The sanitary committees of 
the various corporations and their medical officers will be 
often really glad of the increased force of public opinion raised 
by such an organised effort as. I have spoken of, and the two 
bodies may carry. on their work without coming into collision, 
but it must be one of the duties of the sanitary association to 
watch the action of the public authorities, to endeavour to gnide 
it aright when swayed from its pursuit of health by other 
considerations, and to supplement its work by voluntary effort. 
It cannot of course be expected that such action will answer all 
the expectations of reformers, but that it will bo able, if well 
directed and persevered in, to show considerable results cannot 
be doubted. Such Has been the case in Hull, where a sanitary 
association has been actively at work for three or four years. 
We are far from agreeing with one member of that town 
council, that we have now sanitation to perfection in Hull, ; 
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tliat the poor are as welt housed there as in any town m 
kingdom, for there are areas which are still a discracc t<i thi 
town which contnins them, but much has certainly been done in 
awakeninp public opinion, notices to abate niii.sances liave been 
served and acted on in the case of many hundreds of labonrer"* 
dwellings, and the general -verdict is that the extraordinary 
decline in tlie deatli-rate during the last three years, a decline 
which has attracted notice throughout the country, is in no small 
degree owing to onr initiative. 

If this be the case in a town like Hull, where sanitation 
must be carried out under many natural disadvantages, what 
mast be the duty of those horouchs which still suffer under 
rates of mortality varying from 25 to .^0 per 1000? It is not 
too much to say that no English borough which does its duty 
can TKissibly go on shewing such results. Lives are being 
sacrificed to ignorance and perversity, and those who might be 
enjoyins the elastic strength of perfect health are wasting in 
the fetid atmosphere of overcmwded and malarious courts. 

It is the glorv of the science of to-day that it places in the 
hands of men the mean", not of doing only isolated acts of 
pood, but of acting directly on the sources of good and evil. 
The hydra-headed enemy, disease, can be attacked while in tin 
germ. If there be no lack of men and women who will go 
forth to relieve finffering and give comfort in sickness, will 
there be n lack of those who will stand in the narrow pass 
where the invading host can be wtthstoorl and turned bock ere 
it spreads its vast destroying forces over the land ? Surely not. 
Such a work is in the highest st-Tise Christian. Over multitudes 
of the poor unhealthy surroundinga hang like fate. To know 
their danger is for them to know also that it cannot be escaped 
from. It is for others to dispel the dark clonrl that shadows 
their wear^- lives, and to admit tJte gleam of the sunshine of 
health into every English home. 



I 



Mr, R. H. B. NicnnLaos{HulI)liadEreBt pleasure in supporting the 
reader of th-' piner. Thi-i- luid met thnt dsy a* a protest aEainst the 
unsauitary conditions of mnny of tli" mirroundine t«wns and citimtjf 
difltricts. Sanitary associot.ionB, such as that at Hull, were indepen- 
dent of any central autboritv — thej were a nt'lf-formed association, 
with no selfish object. At Hull they had met with the support of 
ricnry and Ministers of all denom inaliona, nud had the Archbishop of 
'Xork as their president. Many members of the sanitary aufhorily 
were glad of their assistance. He hoped aanilary aaaoeiations would 
be formed all through the kingdom ; their deairi; was not to obstruct 



> asaiat sanitaiy authorities by the diffuaioa of knowledge by J 
means of leaflets, lei;ture3 and the press, so as to instruct the pubiifl 1 
at largo uu the impurtauct: of satiitation. 

Surgeon-Major PaiNBLB(Loiidon)refeiTed to the "sweatiDgsyBtam" 
adopted by owners of property in London, and hoped it was not carried 
on in Hull. The principle of tha system was to allow the property I 
at the close of a lease to IilU Into an unsanitary condition, to refuse to J 
repair it, and to let it to the tenant who wanted nothing done. A. 
sanitary association could protect the poorer claasea from being com- 
pelled Xa live in such property, and societies which were independent 1 
and above Huspicion could help the poor by boldly stepping forward. | 
and taking acdon against the owners of such unsanitary property. 



Mr. J. Oakley (Ilalifax) thoug.lit that untii something was done to 
eatahlish a centre in London, and to appoint a .Minister of Health, 
the system of sanitary associations could not work as satisfactorily 
aa it ought to do. 



Dr. J. F, J. ScKBa (London) s&id sanitary associations, as referred 
to, might be very good and had a very excellent object in view ; but 
aometimes their aclion, or the action of some who were very sealoua, 
but having a limited knowledge of sanitary matters, worried the 
medical ottieer of health. He suggested that wherever such associations 
were formed they should take into their confidence the medical 
officer, who would always bo ready to assist them, and welcome their 
support. 

Prof. W. H. CoBFiBLD, M-i., 11.D. (London), who now occupied 
the chair, Prof. D^ Chaumont being obliged to leave the meeting, 
remarked that at present inspecting officers hod not the power to make 
an inspection of houses against the wish of the tenant, and about 
which there hod been no complaint. But, although that was so, for 33 
years there had been medical oBicers of health and inspectors of 
nuisances going about London and continually preventing the spread 
of disease. Although the metropolis was the largestcity in the world, 
yet owing to these eiertions the deatb-rate was ertremely low. 

Dr. J. F. J. Stees (London) remarked that in his district three ' 

inspectors were engaged in houee-to-houae visitation all the year j 

round. They did not wait until complaint was made to them of nui- ] 
sauces that existed, they Nought the nuisances out. 
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On " The Appointment and Tenrire of Office of Medical Officers of 
Health:' by R. Bruce Low, M.D.Eain., S.Sc.Cen.Camb. ; 
Medical Officer of Health for the Helmsley Rural Dish-ict. 

It is centrally admitttd tliat the post of medical officer of 
liealtli IS a responsible one, requiring special knowledge, special 
tact, and special zeal. The state, for its own sake, has a con- 
siderable interest in securing for this apiiointment men of the 
best (|uality, and having secured, to retam them, so long as they 
continue to do good work. During the last t«n or twelve years, 
men of high attainments and of good professional position have 

Joined the preventive medical 8cr\'ice. Many of tnem however 
lave now abandoned it, disappointed and disgusted with the 
treatment they have received at the hands of thelocal authorities 
who appointed them. Some however still stick to their posts, 
restrained from desertion by a Iiigh sense of duty, and a deep 
desire to carry on the work they hare begun, hoping against 
Iiojie for some alteration in the tenure and appointment oi their 
office. The public health service of this country does not at 
present attract men of mark to it. There are few medical men 
of average ability who would care to exchange, under existing 
circumstances, the independence of a fair private practice, for the 
bondage of a public health apppointment, let us say, in a large 
combined district, where the com^xinent authorities are fight- 
ing among themselves and threatening secession at every turn. 
The instability of these combinations leaves the medical officer 
of health at their mercy. The uncertainty from year to year ■ 
of maintainiug his position must interfere with the projierf 
dischar^ of his duties. With a large proportion of persons, 
sanitation is unpopular. The medical officer of Itealth n-uo eau- 
Bcientiously pusties forward unpopular measures is liable to meet 
an undeserved fate, when his time for re-election comes round. 
The representatives of the ratepayers regard him as one who is 
constantly raising the rates, lie is supposed, in the [xipular 
belief, to receive a large salary for doing " next to notliiiig." 
They look upon him as an exj)eusive official, whose work anyone 
eould do ; in fact, I have known of a case where it was gravely 
proiiosed at a meeting of guardians, sitting as the ssnitaty 
autnority, that each guardian should act as health officer of his 
owu village, and thus save the rat«s a cousiderable sum annually. 
If a medical officer of health be active, many of these misguided 
ivpresentatives make it their aim to get rid t»f him, and rejjlace 
him by one who will be less obnoxioas, because less active. If thejr 
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cannot get rid of him, they cati at least reduce his salary and 
force hira to i-esign in self-defence, driving him back to private 
practice to earn his li\-ing. Can you wonder that the temper 
of the sanitary worker becomes soured, hia zeal diminished, and 
his enthusiasm destroyed. If his salary be his sole source of 
income, the uncertainty of his livelihood must disturb his peace 
of minfl an<l hamper his important work. The day of lua re- 
appointment always attracts the foes of sanitation, wlio ficht over 
Xiu the battle year after year. Much malignity is often dis- 
yetl on these occasions. 

The medical officers of health in the large towns are much 
better off than their rural brethren. Public opinion is better 
educated in health questions. The comments of an enlightened 
public press keep down displays of ignorance and paltry pre- 
judice, if they exist. It is not common to hear of gross 
rajustice committed by the larger corporations towanls their 
sanitary advisers. This better state of feeling between the 
sanitary authorities and their officers, is doubtless one reason 
why the cause of jiublic health makes greater strides forward 
in the large towns than in the raral districts. Another reason 
why country places are behind the towns in sanitation, apart 
from the dissatisfaction which exists in combined districts, is the 
fact, th^t frequently the rural medical officers are engaged in 
fffivate practice, and consequently find little time to devote to 
their duties as preventers of disease. 

Opinions are divided as to whether a medical officer of health 
sbould, or should not, be debarred from practice. The majority 
are in fa^'our of separating public duties from private practice. 
The minority, who beUeve that sanitary work can be satis- 
fttctorily carried out by general practitioners, argue as follows. 
The medical officer's clistrict would necessarily, tor the sake of 
hia practice, I>e limited in extent, and he would therefore be 
able in his daily rounds to observe closely the incideuce of pre- 
ventibte disease, and to discover any dangerous defects in the 
dwellings or surroundings of those with whom he was in 
constant contact From his position as confidential adviser and 
family friend, he would be able to press forward his recom- 
mendations to rectify the sanitary shortcomings of tbe house- 
hold. Being thus " in touch," so to s^ieak, with the public, he 
would be able gradually to effect more good from a public 
health point of view, than if he hud the supervision of a large 
area, and resided at a distance from mauy parts of his district. 
Unfortunately this picture has never been realised, Sanitary 
duties clash with private practice, and few men are found rash 
enough to peril their private practice for the sake of pubhc 
samtatiou. 
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The general practitiDiiei-s who are engamid in public healtll 
work, may be rougbly clashed under three neads. The first in- 
cludes those wlin accept tlie appoiutnient, but who only do ' 
nominal work, Tliey constitute what are known as tiic dutnniieB 
of sanitation. They are sharp enough to see that it is against ^ 
their own interests to press forward measures which are 
unpopular. Sanitary irapri>vemenbi always mean money, and 
the tenderest part of the average ratepayer is his pocket, and 
he naturally refuses to consent to the expenditure of money 
upon measures whose utility or object he does not recof;nize. 
The man who is in practice, and wishes to succeed must consult 
public opinion. Aiij-thing which damages his popularity, 
damages e<]ually his practice. 

The general practitioner who holds a sanitary apjwintment is 
handicap])ed, and unless he avoids, as far as possible, his unpopu- 
lar duties, he is almost sure to suffer in the struggle for success. 
This sanitary salary is usually inadequate, and the temptation, 
therefore, is great to consider his private practice first, and his 
public duties last It is unfair that he should be submitted to 
this temptation. The result of letting his sanitary work alone, 
is found often in the reports of the Medical Department of the 
LfK-al Government Board, who have been comjxslled to send a 
skilled insjiector to assist the authorities in freeing tlie district 
from the oevastJitions of some epidemic disease. The valuable 
time of the skilled staff of the central authority should not be 
spent in doing the sanitary sui-vej-s, which evcrj- competent 
health officer is able to do for his own district, but slionld be 
reserved fur the higher work of solving the obscure and import-ant 
problems in public health, which puzzle, as yet, the whole pro- 
fession. The consequences which result from neglected duties j 
are far-reaching, extending beyond the locality itself, often 
involving other districts. I 

Tlu Ktcond cloM of wliich I spoke, includes those practitioners I 
who really do their sanitary work, but at the expense of their 
private practice. When such large (jiiestions as new drainage 1 
and water-supply come to be discussed, and the probable cost 
intimated, the taxpayers are appalled, and would risk cholera, 
typhoiil fever, or any other disease, rather than pay their pro- 

fortion of the expense. I am stating no iuiaginary case wtien 
say, tliat the successful introduction of a new scheme of drain- 
age or water-supply has cost many a health officer a slice of his 
practice. Is it just that medical practitioners should be called 
uiJon to make such sacrifices for the good of those who do not 
either acknowledge or appreciate their work! In addition to 
losing his patients, he is sometimes called on to guffer in another 
way. WHien the time of his ro-olection arrives, he is mortified 
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to finiJ that his oppouentB have obtained a majority against him, 
and that a less scrupulous rival is appointeil in his phtce, on the 
understanding that the less he medclies with sanitary matters 
the more satisfaction will he give to those who ajjpoint him. The 
conscientiona worker in this way loses the small prestige which 
attaches to the public office, and suffers the deeper humiliation 
of seeing a less comjietent man promoted to his post. With 
instances like these before them, the timid or the easy going are 
tempted to follow the pleasant jtrimrose path which leads to 
favonr and fortune. Even with men of a higher type there 
uiust always be a struicgle when the path of duty leads to 
unpopularity and possible poverty. Tm third elas» is compar- 
atively a small one, and includes those practitioners who are as 
successful ill sanitary work as they are in private practice. 
They are usually men gifted with peculiar personal powers, and 
achieve success which, to men of moderate ability, seems impos- 
sible. 

Before leaving the question of private practitioners in relation 
to pubhc health appointments, I would just add one word about 
the friction which arises sometimes between the sanitarian and 
bis medical brethren. When he is investigating tlie origin of 
an outbreak, he is brought into contact with the patients of 
other medical men. And although I am loth to believe that 
any member of our profession would demean himself so far as to 
make use of his official position to obtain the patients of others, 
yet this accnsation is made, and a certain suspicion and jealousy 
doe« arise when the local health officer is a rival in practice. 

The exclusion of medical officers of health from private 
practice would t«nd to prevent this friction in the discharge of 
their difficult duties, when broucht into contact with practising 
medical men. This is am additional argument, If one were 
needed, for separating sanitary work from private practice. 
Further, it is impossible that any great continbutions to the 
general stock of knowledge can bo made by busy practitioners, 
whose time is entirely absorbed by their patients. The pro- 
gress of preventive medicine is retarded for the want of a 
sufficient number of men who study and practice sanitation 
as a speciality. If the health officer be debai-red from pri- 
rate practice, and if he have assigned to him a suitable area 
and population to occupy his wliole time and furnish him 
Trith a reasonable salary, it Is absolutely necessar}', in the 
public interests, that he shall first obtain, before appoint- 
ment, a special license or diploma in sanitary science. This 
would he a guarantoe to the public that his knowledge of his 
special subject reached up to a certain standard. In addition 
to special knowledge and rpialific-ation, the medical officer of 
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health requires special tact and enttiusiasm. Without tact 
men of the highest attainments have failed aa medicml oflii^ers of 
health. Without enthusiasm for his work he will be unable to 
withstand the assaults of his enemies, or to i-einain patient 
under the constant thwarting of his plans, and the anreasonable 
delays which the opponents of progress throw in his way. He 
needs much patience to persevere in spite of the dojfged opposi- 
tion with wliich his proposals are oft«ii met. To acquire tact, 
a large experience of the world, and much close contact with 
" all sorts and conditions of men," is needed. It must, how- 
ever, be admitted that the man of tact, like the poet, " nascitur 
non fit," 

To obtain enthusiasm for sanitary work, somethmg more 
than mere scientilic study Is required. A practical acquaintance 
with the sorrows and sufferings of humanity must be obtained. 
The anguish that might be avoided, and the wrongs that might 
be righted must be seen and titudied on the spot. The mi8er\-, 
grief, pain, vice and crime, whicli the sanitarian of the future is 
to prevent, must all be known and noted by his own eye : and 
if he have within him the materials for making a me<lical officer 
of health, his soul will burn within him to be uii and doing, to 
drive such sorrows from the face of the earth. The recollection 
of the sufferings which he has seen, will help to rekindle hla 
enthusiasm, should it ever grow cold. He must, with serious 
intent, mix with the poor and wretched, and note their needs. 
He must listen for " the voice of tbe people," and when he has 
once heard its sorrowful sound, his education will be complete, 
and his work is ready to be begun. To secure a thorough 
knowledge of the wants of liis fellow men, it is necessary that 
the candidate for a health appointment should have aeen some 
practice. In addition to acq uainting himself with the human 
Borrows that can be prevented, he would acqnire a better 
understanding of the feelings and wishes of his brethren in the 
ine<lical profession, without whose co-operation the medical 
officer of nealth cannot hope to achieve much success. Besides 
this, he would obtain an experience in recognising the various 
kinds of disease, which he has aftttrwards tn investigate. For 
example, much often depends upon the diagnosis of a symotic. 
In this period of probation in practice, he would train his powers 
of observation so as to detect the smallest traces of those diseases, 
which he has to stamp out before they do injury to the popula- 
tion. Mere book learning, aad hospital training alone, valuable 
though they be, cannot give him so good an experience as can 
be got in private practice, where zyinotlcs, mild and severe, 
incubating and convalescent, can be seen and studied, alas, too 
of tea. 
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Having ascertained that candiclates for the post of medical 
officer of health are duly qualified in sanitation, and arc men of 
tact and zeal, who have gone through a thorough training, there 
could surely be no hesitation in placing their tenure of otHce on 
a satisfacto^ basis. No official is Hlcely to do his unpopular 
work well, if his post be uncertain and at the mercy of agitators. 
It has been pointed out that the ]wor-law medical service offers 
m jirecedent as regnnis tenure of ofKce, No one can say that 
this security of tenure has worked badly for the sick i>oor or for 
tlieir medical attendants. The interests of both have been 
equally safeguarded, and although there may be something still 
t« be desired, yet the i>osition of a poor-law medical oflhcer Ja 
properly protected, and gives satisfaction to the poor as well as 
to the profession. He cannot be removed by the caprice or 
resentment of the guarilians, nor can his salary be reduced 
except with the consent of the Local Government Board. 
There must always be a full otiicial investigation made before 
Any change is permitted, so tliat practically bis tennre is for life 
or good conduct. In r«ply to a deputation wlio waited on a 
previous President of the Local Government Board, asking for 
some alteration regarding the tenure of office by medical officers 
of liealth, the Right Honourable gentleman replied that the 
micertaiuty of tenure was retained to serve as a stimulus to 
work, so that there woulii be no chance of health officers 
becoming indolent or neglectful of duty. You will an;ree with 
me that this reply conveyed an insult not only to health officers, 
but to the whole medical profession. If there are lazy and idle 
officvpj in the poor-law service, can they not be removed after 
dne inquiry? Could not idlers and incompetents be removed 
from the sanitary service in the same way? The swmer the 
black sheep are removed, the better for the service and for the 
eoantry. But to ^(ermit a sword to bo held over the heads of 
conscientious workers is, in my opinion, unwise and impolitic in 
the extreme. The only shadow of excuse that one can call to 
mind for allowing a continuance of this injustice, is the fact that 
b>cal government is " in the air," and that, since the whole ser^'ice 
ta to be re-constituted and re-modelled, it is not worth while to 
meddle with any particular part of it till the grand scheme, 
which hiis been talked of so long, is unearthed from its pigeon- 
hole at the office of the Central Authority. Whatever may be 
the reason for this continued neglect of our just demands, it is 
high time that medical officers of health should unite iu self- 
defence, to protect their brethren and themselves from unjust 
treatment ; to prevent able and deserWng men from being driven 
from their apjiointments for doing their duty too well ; to prevent 
combined sanitary districts from crumbling to pieces ; and to 
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prevent injury to those able men who have given up jjoo^" 
pvactiees to Inoour for the well being of their localities. Sliall 
we not be heard by reason of our importunities t Can we not 
once more try the effect of a powerful deputation to wait on the 
present President of the Local Government Board, with a 
memorial, embodying our reasonable demands T It is strange 
the apathy and neglect with which politicians of every party 
treat the public claims of sanitation. It cannot be made a 
political lever to help any particular party, and this I fear is the 
reason that they all turn a deaf ear to our representations. 
Governments say they liave enough to do nowadays to keep 
themselves in omce, without troubling with difficult and un- 
popular problems such as sanitary reform. Their motto evidently 
IS, " Let us eat and drink, for to-morrow we die " {or go out of 
office^. We need more sanitarians in parliament to educate and 
enligiit«n our legislators in this special subject. Our demands, 
if granted, would not only satisfy us, but would give a great 
impetus to our life-saving work. How can sanitary progress 
move forwartl if the great body of workers are discouraged and 
discontented t The solutiun of many of the great social 
questions of the day depends, in a great measure, on the health 
and happiness of the masses. Without comfort and contentment, 
there is always danger of revolution and rebellion against 
authority. Bad health often leads to |iovertv, vice, and crime. 
The sanitary service has received as yet very little encourage- 
ment from the State. We do not at present ask for honours 
or rewards, although some of our brethren have well deserved 
them. We ask that an unjust and unwise system sliould be 
altered, so that the work of the health officer may be carried on 
in peace. We ask that in all future schemes of local govern- 
ment, the apffointment of medical officer of health may be taken 
from the local control of petty agitators, who do not recognise 
the utility or importance of sanitary measures. We ask to 
have the election to this office freed from the influence of all 
party prejudice. We ask that all sanitary authorities be kept 
up to a certain definite standard of efficiency, and that the 
present system be abolished, where one district is well looked 
after, ana the next one to it neglected, to the serious danger 
and detriment of its neighbours. For, after all, the sanitary 
condition of each district docs not alone concern itself or tlie 
locality in which it stands, but it may be a source of danger to 
the nation, by acting as a focus of infection to foster and dis- 
seminate disease to the rest of the country. It is evident, then, 
that it is of national importance that every district should be 
well cared for and kept U]> to a given standard of healthiness. 
To attain this it apfK-ars that there must be an inspection, by 
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representatives of the central authority, of the work done, and 
part uf the grants given in aid of local expt'iiditure mi^ht he 
made conditional on a satisfactory report being given. To do 
this would necessitate an increase in tlie number of the medical 
inspectors of the Local Government Board. This increase in 
the staff would create expense, and much opposition would 
doubtless be excited. But if the Go\emment of the country 
could only become impressed with the fact that this money was 
needed for a national defence against disease and premature 
death, the necessary vote would be obtained. There appears to 
be very little difficulty in getting money for expeditions to the 
Nile or to the North Pole ; why, then, should the nation 
grumble at a vote which would confer upon it such enormous 
advantages. The present undermanned and overworked staff' 
of government medical inspectors could be doubled without 
entirely overtaking the work. The extra expense would be 
returned to the nation in the increased efficiency of the sanitary 
work throughout the land. The wage-earning classes would 
obtain a larger fund of health and strength, which is their 
wealth and capital. The rate-paying classes would have less to 
pay for paupers and police. Efficiency and economy would go 
hand in hand. Will not the country and its rulei-s recognize 
sanitary workers as patriots, striving for the welfare of every 
citizen, and not for their own gain or glory 1 These efforts uot 
only save the country from much avoidable sorrow and suffering, 
but also conduce towards prosperity and peace. If this be so, 
do not these workers deserve some consideration from the 
Stat^f It is the lot of all great movements, meant for the 
benefit of mankind, that they must pass through periods of 
trial and persecution before tboy arrive at any pitch of per- 
fection. Sanitary science has had its martyrs, who have lost in 
its sen-ice life, or health, or livelihood. But now we trust the 
persecution period is past, and that the golden age of preventive 
medicine is dawning, when the apostles and teachers of sanita- 
tion will be regarded as the benefactors of the nation. In that 
case the medical officers of health of the future may hope to 
fare far better than their representatives of the present day 
have done. 



Dr. Versos (Soiithport) considered that the duties of Medical 
Officers oF ll<«lth did not require much special training, and that 
general practitioners were perfectly able to undertake the duties, and 
that no certificates of efficiency were necessary or nnjuired. He held 
that practiaiug uiedical men were in touch with the papulation, and 
were, therefore, proper persons to have the duties entrusted to then 



Dr. Beitton (Harrogate), speaking from experience, considered 
tliat no local practitioner could undertake the duties of Medical 
Officer of Health and cari-y on hh practice. He considered the 
Medical Officer of Health should have more support from the central 
authority than he usually received in matters where he came into 
collision with the local authority. He miuntained that the offico 
would be worth more, and good men would be retained in the sanitary 
service if ita tenure were made more secure ; whereas at present all 
the best men were being driven out and replaced by inferior ones at 
lower salaries. 

Mr. S. W. NoKTH (Torli), spealcing from an experience of twelve 
years as the Medical Officer of Health of York, contended that it was 
not for the public advantage to exclude men engaged in private 
practice from holding the appointment of Officer of Health. He 
considpred it more important for Medical Officers of Health to 
have acijuaintanoe with munidpal affairs than to hold certificates in 
sanitary science. 

Dr. Goi.nie (Leeds), speaking from an experience of fourteen 

years, said he felt it was impossible that Ihetwo positions of Medical 
Officer of Health and of a private practitioner could be properly 



Mr. II. E. AEMeTRoiTQ (Newcastle), considered that, as a nile, there 
should be a regular curriculum of teaching for those wiio W'ere candi- 
dates for appointments as Medical Officers of Health, and diplomas 
given on proved efficiency in the subjects taught. He pointed out 
that this teaching was being carried out in some of the universities. 
The University of Durham had just instituted a license in sanitary 
science to medical men, after a course of special study in their College 
of Medtcine at Newcastle-upon-Tyne. This qualification would he 
registrable. 

Mr. "Wabhitioton Lto;n (London), as a London vestryman (Camber- 
well), deprecated the idea of the Local Government Board inlcrfering 
with the local boards and their appointments, as suggested by some. 

Several speakers informed Mr. Lyon that it was very common for 
guardians of urban distriots to b&ve these appointments in their 
hands. 

Dr. J. W. Tati^b (Scarborough) held that the Medical Officer of 
Health should not be severed from his priiate practice, inasmuch as 
if he gave up his practice he would be dependent upon a broken reed 
in supposing that the Local Goremnient Boiird would support him 
in his appointment while he did his dutv. At the same time he <|uita 
agreed m the prineiph of Medical Officers of Health devoting the 
whole of their time to the duties of the office; but their tenure of 
, apiraintment must be fixed on a sounder basis than at present. 
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The Chairmui, Prof. F. de CHAL'iio<rT, agr«eil with the opinion of 
Uioie who held that the duties of medico! officers of health were 
mcompatible with private practice, lie took exception to the views 
held by Dr. Vemon and Mr. North with regard to medical officers of 
health not needing saaitat7>- oer(i6cates. Their (iew seemed to be 
that if was unnecessary, in the case of those g:eutlemen there could 
be no doubt they were not required. He had now been an examiner 
for three Universities fora number of years, and although a consider- 
able number of medical men who came up for examination in sanitary 
•cience passed with Mat, there were a t;ood many who certainly did 
require certificatee of competency. In that Capt. Oalton, who had 
been his coUea^e at time^, could bear him out. The Chairman agreed 
with Dr. Armstrong that it waa advisable not ooJjr to have a certitiGate, 
but also a regular cuiriculiim. 



Ox " Tlu Xotijiaiiion of InftctiouM Z^twaaea," hy £dwabD 
Sbatox, M.D^ LontU F.B.C.P., Medicml Officer of Health 
for Chelsea, Lecturer on Sanitarjr Sdimoe at St Tbonuu's 
Ho^ital. 

Ik (lepatiop me to t^^en a discBssioa at this Cooference apon 
the important subject of the XutifWati'Hi of Infectioos Ifiaeasea, 
Toa bare douhtle^ been luiluenceil bv the OMuideration that 
Kottlngharo, for which town 1 wa« funneriv Mudical Uffic«r of 
Htxltb, was ooe of the first of the Urge pntviocJal towns which 
followed the example of Boltoa, aod which oLtaiw-d HtatutfiTT 
ponren requirinf! the Dotilication of itifectioos ilieeaaea, aud that 
i was amot^ tboae vbo took au active pMrt in pnxDotiag tlie 
«kq4MW oTtfata mtAtaxtu itaring learnt hy < ' ^-^ 
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ibe medjcti-aaiiitary subject we are now ahoat to Himift it 
eonuBcated \iy mxay diffindties, I am aaxiocu to treat it ta at 
auwnl and impartial a manner as pouiUe^ tboogfa I am foDr 
eooacioa* of my own inability- to do it justice. It maj^ hcrmemt 
In interesting to Toa to hear tiie oboervatioBs of one who has 
pttd atteotioQ to the subject for aerenl yean, and I mjmH 
ihall hare the tatisfsction of knowing tlmt however inprrfcct 
■mmy be mj aaethod of trvating it in mjr opeaiw fwaaffca, ample 
■Mnds will be made bv the «zhaoaliTt! and ioatmctire ai»- 
camiMi which th«^' are sore to give ro« la, and which I hope 
mSi be ahared in hv tboae who, like myself, have had jmctica] 
■xpnieace in the wor^ of Urban S anita ti on. 
I will not occupy your timu I9- ; 
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whicli are usually advanced in favour of making known tHe 
existence of infectious disease to sanitary authorities. They 
are hased upon the (iau^rs which are known to result from the 
secpecy which is frequently maintained with rejiarf! to the 
existence of contagions diseases. In such an assembly as this 
it would be quite as superfluous to argue in favour of the 
principle of notification as to adduce reasons for the establish- 
ment of Public Sanitar>' Authorities, or the appointment of 
Medical Officers of Health. We, as officers connected especially 
with the preventive aide of medical work, have urged the 
importance of systematic notification. In so doing we have 
been, and are now, supported by the main body of the profes- 
sion. There are indeed some medical men who argue agninst 
the desirability of any kind of notification, hut they form only 
a very small section of the main body of the profession, to 
whose opinion upon questions connected with the preservation 
of health the public is accustomed to look for guidance. But 
the medical profession declines to do more than sanction the 
abstract proposition that notification is desirable. In proposing 
a practical measure for its a.doption, the auestions immediately 
anse — Who is to notify 1 to whom is trie notification tn be 
made? what is U> happen when notification is madel Upon 
these points medical practitioners and medical officers of health 
have much to say. The prevailing opinion amonij ourselves is 
that reliable and systematic notification can only be secured by 
statutory obligations imposed upon medical practitioners. On 
the other hand, the profession generally declares that it is only 
necessary' to impose statutory obligations upon the householder. 
Local acts have been opposed because they impose fttntutoiy 
obligations u^ion medical ]iractiti oners. The pra<rtical difficul- 
ties connected with notification are represented as formidable, 
and the advantages of compulsory notification are directly 
called in question. As a result of the opimsition, no progress 
seems to have been made of hite in putting the principle of 
notification into practical operation. 

In approaching the subject at present it is desirable to begin 
by asking, What are the advantages actually derived from 
compulsory notification ? and tJien to consider the practical 
difficulties arising from notification; after which httle ntiid be 
said on the question of statutory obligations. 

What are the advantages derived from notification ? Noti- 
fication is only a means to the end. It is an essential part of 
the machinery for the prevention and control of certain infec- 
tious diseases which experience lias shown to bo amenable to 
contnil. Unless there is in existence a proper sanitary service, 
but little good can be derived from notification, and statutflty 
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powers for its enforcement cannot reasonablj be required. It 
IS necessary to make tliis statement very clearly ana omphati- 
callv at the outset, for I believe that much of the opposition to 
notification is based upon the knowledge that in many towns 
ftnd districts there is no efficient sanitary organization. In a 
town, parish, union, or sanitary district, the representatives of 
the ratepayers may be ignorant or prejudiced men — perhaps 
influenced by notions of supposed self-intcrest^ — who have no 
desire whatever to promote sanitary work. An authority largely 
composed of such members may appoint as inspectors to cany 
out the Sanitary Acts incompetent men who have failed in other 
occupations, and who consult the wishes of their employers as 
well as their own by doing as little work as possible. In such a 
district there may be no hospital accommodation or machinery 
for controlling contagious diseases, and the medical officer of 
health may be a hard-worked general practitioner, who is paid 
some trifling sum to enable the authority to say that it has com- 
plied with the law, which requires such an apimintment to be 
made. Now I apprehend we should all agree that under such 
circumstances very little, if any, advantage could be derived 
from notification. 

In the metropolis there are special difficulties in the way of 
forming an effective sanitary sen*ice, arising from the absence 
of a central sanitary administration. I need not describe here 
the kind of service which exists in most of the large provincial 
towns, and which is ao efi'ective io the control of small-jKix and 
other contagious diseases. It has not inaptly been compared to 
a service for fire extinction in large cities. Nothing of the kind 
exists iu London, and it would be difficult to form an effective 
organization without some radical change in the constitntion of 
its authorities. The masterly system of dealing with contagious 
disease in some of the large provincial towns is in stnldng 
contrast to the comparatively aimless method of procedure in 
London. You are no doubt aware that there are foi-ty parishes 
or districts for London, and that pach of these has it* separate 
authority, and that there is no sanitary authority for London as 
a whole, in the sense that Glasgow, Liverpool, Manchester, 
or Birmingham has an authority. The sanitary work of the 
^'eatries, like that of the town councils, includes the suppression 
and removal of nuisances injurious to health, the snijernsion of 
food supplies, &c. In these important departments of sanitary 
worii it is recognized that excellent work is being done ; and we, 
whose public duties are in the metropolis, could not admit 
that in these respects the Sanitary Acts arc less efficiently 
administered than in the best of the provincial towns. Bnt in 
dealing with diseuae»i which are contagious and in which both 
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unity and uniformity of action are required, the vestries are 
necessarily at an immense disadvantage. The Metropolitan 
Asylums Board was made the authority some years ago for 
providing and maintaining hospitals for tlie infectious diseases. 
This Board includes gentlemen of high administrative ability. 
As far as tJie provision of hospitals is concerned, this has been, 
as you are aware, carried out on a very extensive scale and at a 
Tery heavy cost : but so far as the prevention of epidemics of 
small-pox is concerned the action of the Board, which is com- 
posed of representatives of the Poor Law, and not of the 
Sanitary Authorities, has been attended with a lamentable want 
of success. * Indeed of late years the excessive amount of small- 
pox has been quite a scandal to the sanitary organization of the 
metropolis. 

The advantages of a good sanitary' organization with compul- 
sory notification is strikingly illustrated by comparison of some 
of the large provincial towns with London, in respect of the 
mortality from this one disease, small-pox. In a report whicli 
I have lately made to the Chelsea Vestry, I have published tiie 
statistics of small-pox mortality in London and the large towns 
of England during the last six years. The average yearly 
mortahty for London per 100,000 of the population is twenty- 
six (the deaths at Dareiith and the hospital ships occurring in 
1884-1885 being taken into account). This far exceeds the rate 
of mortality in most of the large provincial towus, showing that 
a good sanitary organization alone— as at Birmingham — without 
compidsor^' notification, is a ^reat safeguard against the spread 
of small-pox. But in some of the towns the mortality haa been 
but a very small fractiou of that in the metropoha, and Leicester 
presents a most remarkably favourable return. The death-rat« 
m that town from small-pox would appear to be at zero, but a 
slight correction has to be made for the deaths which have tjiken 

fdace among the cases removed to the Isolation Hospital, which 
t so happenH is just outside the limits of the Borough. The 
rate of mortality of that town compared with London is as one 
to twenty-six. 

To me it appears that the experience of Leicester affords 
striking proof of the advautoges uf notification with a good 
sanitary organization. 

NotifiL-ation, combined with a good sanitary service, has 
limited the centres of infection. Tlie infected persons have 
been secluded as speedily and completely as possible. By 
means of vaccination and re- vaccination all who are brought 
immediately within the spliere and risk of sniall-iiox are 
rendered insusceptible to the disease. Leicester is a town 
which has become notorious of late years by its oppositioa 
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to tjie yaccinatioQ lawR, Sooner or later the defences a^uist 
flmall-pox may break down, and the prohabilicics are that a very 
heavy mortality will ensue as the consequeuceH of neglect of 
primRry vaccination. But if, in the future, the town should 
safFer from asevere epidemic, it will not furnish an argument 
against notification, it will only illustrate the folly of the peo|»le 
in having neglected primary vaccination. It cannot be too 
widely known that it is to vaccination that Leicester chiefly 
wwes its protection from small-pox. The seclusion or isolation 
of tlie sick may be as complete as possible, but there are nurses 
and others who must be exposed to infection, and unless they 
were protected some of them would fall ill anil the centres of 
infection become multiplied and uncontrollable. It is the 
cordon of re-vaccinated persons that protects the town from 
small-pox. Without the cordon an epidemic would have arisen 
long ago. The experience of Leicester shows one of the great 
advantages of notiflcation. It enables vaccination to be pro- 
vided and adopted when mid where it ie most required at a pro- 
Ucti&n againti »mallrpox. If the same practice coold be carried 
out in London, I believe much of the mortality from small-pox 
and a vast amount of expenditure would be saved. 

This leads nle to speak of other advantages derived from 
notification, which is useful for many purposes besides that of 
securing the isolation or seclusioa of the sick. We know how 
much the spread of Typhus is controlled by the cleansing, 
puriflcation, and ventilation of the dwelling in which it has 
appeared. Dr. Russell, of Crla»gow, described, in a popular 
lecture some years ago, the sanitary measures adopted by the 
autliorities in houses where typhus is reported. It is impossible 
to miestion the advantages that must ensue from the systematic 
notification of cases of this disea-se which come under medical 
notice in the towns where it prevails. 

Enteric fever is a disease which all of us have to cope with. 
If a sanitary authority has apjHjinfcd a skilled methcal officer 
and a skilled surveyor or engineer, and if it has pro\-ided a staff 
of inspectors to act under their directions, the early notification 
of this preventible disease is necessarily of great advantage. 
By this means defects in the drainage of the dwelling are dis- 
covere<l, pollution of the water supply, and contamination or 
infection of the milk supply Js immediately brought to notice, 
causes of disease are removed, and channels uf infection are 
stopped at their source. I do not of course mean to imply that 
in towns where 110 systematic notification is in operation, pre- 
ventive measures of this kind are not actively in progress. A 
vast amount of work has been promoted by medical officers of 
health of late years, and it has been accomplished in spite of 
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gi-eat difficulties and prejudice. A knowledge of the existence' 
Mild habitats of disease is recognized tn be of great assistance 
in promoting structural works for improved drainage and water 
supply. I nave always found it much easier to secure the 
adoption of sanitaiy improvenaents where it has been poRsibIc 
to point to cases of illness resulting from sanitary defects. I 
doubt not that your experience is the same as my own, and if it 
be HO, surely we, as medical officers, from our practical know- 
ledge, are entitled to speak with great authority. The stoppage 
of epidemics traceable to polluted milk or water can only be 
accomplished by the help of early notification of the cases of 
illoess. 

Diphtheria outbreaks need also to he inquired into with 
reference to the milk supply, and the possibilify of their origin 
in ways that may be preventible makes their notification neces- 
sary for sanitary purposes. Those who are of opinion that this 
cUsease is due to defective drainage, will be able to make use of 
their knowledge to promote improvements in house sanitation. 
Opportunities are also afforded by notification to advise measures 
of isolation, which is too frequently neglected in the case of this 
disease. 

The evidence of the benefits derived from the notification 
of scarlet fever is not so apparent as that which relates to 
small-pox. In Leicester, where the authorities have been so 
successful in keeping off an epidemic of small-pox, the notifi- 
cation of scarlet fever does not appear to have produced any 
"good result. As comparison has been made between Leicester 
and LoudoQ in respect of small-pox mortality, it is only fair 
that comparison shoidd also be made with respect to scarlet 
fever. Let us take the mortality of the five years (1876-80) 
and compare it with that of the last five years (1881-5). The 
latter period is included in the time during which notification 
has been in operation in Leicester, whereas in London there 
has been no systematic or compulsory notification. The rate of 
mortality per 100,000 is as follows :— 





PBrind. 

iHiii-ism. 


Period. 
1881-1886 


Leicester 


68 


69 


London 


62 


42 



Thus in Leicester, with notification, there has been a rise in the 
mortality from scarlet fever of about 2 piT cent,, and in London, 
without notification, there has been a fall of 32 per cent. Dr. 
Jolinston has written at length U]ion the prolonged prevalence 
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■let fever in Leicester. He has taken four scarlet fever 
epidemic periods, 1,(1857— 1859); 2,(1862—1864); 3,(1869— 
1871); 4, (1874—1877), for conipai-ison in respect of mortality 
with the epidemic period No. 5 (1879 — 1882), wliich has 
occurred since notification commenced, and lie shows that the 
5th (notification) epidemic period compares favourably with the 
epidemic periods 1, 2 and 3, while the excess in the rate of 
mortality over that in the 4th period " is but fractional in 
amount. This excess may have been due to a particular 
quahty of scarlet fever prevailing in the district during the last 
epidemic period, and without notification it mi^ht very likely 
have ^ven rise to a much higher mortality. Still, the figures 
are (bsappointiug as regards Leicester, This is also the case 
at Warrington, which deserves particular notice on account of 
the stringent powers for the compulsory isolation by removal 
to hospital of persons suffering from scarlet fever, which were 
obtaini'd at the same time as the notification powers. Mr, 
Oomall, ill his 1882 report, points out that complete stamping 
out of such a disease cannot be immediately expected as the 
result of notification. In the account given in the " Prac- 
titioner" for 1S84 of the Results of the Notification of Infec- 
tious Diseases, the following passage occurs : — 

" The aubjecf of the continued prevalence of scarlet fever in 
Warrington, notwithstanding the notification and the hospital pro- 
vision, is dealt with in Dr. Thome Thome's Government iteport on 
the Use and Influence of Hospitals fur Infectious Diseases; and 
coupling the stati-tlica there given with those since published, it 
would appear that notificatiaQ with isolation had checked so rapid a 
growth or the disease as had been experienced in some former vears, 
bill that a very large total mortality still tended to spread itself over 
a series of years. The experience available is however too limited to 
warnmtanj final inference being drawn," — PrMtitKmer, 1884. 

The last sentence of the above quotation indicates the diffi- 
culty in arriving at any satisfactory couclosion with regard to 
the lieneficial results of notifications in the case of scarlet fever. 
The Local Acts have been in operation a comparatively short 
tjme, and the amount of av^lable experience is consequently 
very limited. Nevertheless, we may learn something from that 
experience. During the last ten years there has been a general 
decline in the scarlet fever deatli-rate. Amongst the twenty 
large towns, with regard to which statistics of mortality from 
scarlet fever have been tabulated by the Registrar-General, 
there are nine " notification " towns and eleven " non-notifica- 
tion " towns. Out of the nine notification towns, seven have 
showed a decline in the scarlet fever death-rate. Out of the 
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eleven non-notification towns, eight have showed a decline in 
the scarlet fever death-rate. But of the two exceptions 
amongst the notification towns, one is Leicester, to which I 
have already referred, and the other is Nottingham. In tbe 
latter tow-n notification was only coumienced in the middle of 
18B2, and therefore it belongs as ranch to the list of non- 
notification as to that of notification towns. Indeed, if the 
statistics of Nottingham are examined closely they appear to be 
very rauch in favour of notification. Dr. Whiti'legge has 
devoted a considerable portion of the Annual Health Keport. 
for 1885 to a consideration of the results of notification in that 
town, and I reproduce the portion of his report which refers 1 
scarlet fever. 



" Scarlet Fever," (from Table Q.) 



DMths. 



Snawa cssee. 



1878. 
1879. 
1880. 
1881. 
1882. 
18S3, 
1884, 
1885. 



72 

180 

134 

353 

280 1029 

Sa 428 

37 384 

31 .390 



3-7 
7-3 
10-4 



" As far as the evidence to he derived from these f 
goi-s, compulsory notification has been followed by a decided, 
and up to the present time lasting, reduction of mortality from 
tlie disease in point. In endcavouriiig to ascertain how far 
this reduction was due directly or indirectly to notification, it 
must be remembered that scarlet fever was epidemic in 1881-2, 
and that the death-rate from scarlet fever is steadily declining 
in England. The experience of previous years also shows that 
scarlet fever becomes epidemic every few years, while it always 
contributes its (juota to the annual mortality even in non- 
epidemic years. Quite apart from any new system of preven- 
tion it was to be anticipated that scarlet fever would for a time 
decline in fatality to it* usual level in uon-epidcmic years, or 
somewhat below it, seeing that every deceunium shows a 
diminished scarlet fever death-rate. 
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"Making due allowance for these cousidei'atioiis, we have the 
following reasons for attributing to the system of notification an 
important part in the result. 

1. " The decline commences with the commencement of com- 
pnlsoiT notification. The consideration suggested above with 
regard to scarlet fever, viz,, that it may have been taken at the 
cr«at of an epidemic wave, doe« not hold good in the case of 
enteric fever, which had been slowly gaining ground for several 
years previously, without any special epidemic. 

"S. The decline is continuous. In scarlet fever we have 
an unintemipted fall for four years, the notifications meanwhile 
becoming more and more numei-ous in proportion to tlie fleaths 
— that is, the system has gradually come into full operation. 

"3. Tlie decline is not merely to the usual level of non- 
epidemic years, bnt to a point considerably below it. 

" 4. The deiline in the scarlet fever mortality is greater than 
can be accounted for by the general diminution throughout the 
country. Tlie death-rate from scarlet fever in 18*<5 was in 
Nottingham U-13 per 1000, and in 28 large towns 0-24."— 
Nottingltam Annual Health Report, 1885. 

I think, therefore, there is good reason for transferring 
Nottingham to the list of uotificution towns, which show 
evidence in favour of the system as regards scarlet fever. 
This leaves only one town out of nine in which a rise of the- 
death-rate from scarlet fever has to be accounted for, and that 
town is Leicester, in which the increase has been only 2 per 
cent. On the other hand, out of the eleven non-notification 
towns there are three which show a rise. Brighton, to the 
extent of 5 per cent ; Leeds, 29 per cent. ; and IIull, 315 per 
cent. Turning to the towns in which a decline of the scarlet 
fever death-rate has taken place, we find amoug the iiotilicatioo 
towns seven, or including Nottingham eight, out of nine, or 
89 per c*nt. ; among the non-nntiiication towns with a much 
larger population eight out of eleven, or 73 j>er cent., so that 
here again the evidence is in favour of notification. But the 
most impoi'tjint point in the comparison it) that the fall in the 
case of the notification towns is much more marked than among 
the non-notification towns. Amongst the former more than 
half have shown a decline of over tiO per cent. ; amongst the 
latter only one out of eleven has shown so marked a decline. 

As far as the evidence goes, I submit that it is in favour of 
notification. 
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Taules showing the Decline and Rise of Scarlet Fever Death- 1 
ratta in the Notification and the Non-notification Towns ; 
the figures being taken from the Registrar- General's i 
Official Returns at Somerset House. ^^ 

Towtia in which there luu hem a Ri3E in the Death-rate. ^H 
NoTiFiCATioK Towira. ^^H 




Mortality from Scai'lot 

Puvar per lOO.OlXj peraona 

living. 


Biw in the ^^| 

DeAth-ralH. ^^M 


Period 
1878-80. 


Period 
lasi— 85. 


Leicester 


68 
62 


68 
79 


^'''.r'^M 
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Mortality from Scarlet 

Yever per lUii.uOO penone 

living. 


Rise in the ^^| 


Period 

1876—80. 


Period 
1861^*5. 




38 

77 


40 
99 
141 


6percent.^H 
315 ^H 


Leeds 


HuU 


a4 


Tovim tn which there has been a Decline in the Death-rale. ^H 
Notification Towns. ^^H 




Mortality Iwm Sciwlel 

living. 


Decline in tba ^H 
Doath-ratg. ^^H 


Period 

1878-ft). 


Period 

1881-85. 


Salford 


118 
8« 
86 

100 

130 
89 

107 


46 
15 
19 
42 
37 
31 


:: ■ 








Oldham 


Bradford 
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No.v-XoTiFicATioN Towns, 

1 MorUlitv fiom Scarlet 
Fever per'lOO.OUO persons 



London 

Plymouth 

Bristol 

Wol verhani pton 
Birmingham 

Iriverpool 

Sunderland . . . 



70 
105 
97 



87 



36 



Tlie benefits derived from the notification of this disease are 
not confined to the seclusion of tTie sick at hospitab. Formerly 
the disease was spread broadcast by the school attendance of 
children in the "peeling stage," by clothing, provision shops, and 
infected milk. Measures have been taken to check the spread 
of epidemics by these cliaiinels in all towns, but by means of 
notincation they have probably been moi-e effectual in some 
towns than others. In the evidence which I gave to the 
Liverpool Commission in 1882, I insisted upon the importance 
of compulsoty notification as a means uf cliecking the spread 
of scarlet-fever by compulsory school attendances. In the 
absence of a projwr system of notification children may be 
compelled to attend school when they are in an infections state. 

In this City of York a moat ailmirable system has been 
devised by Mr. North for immediately utilizing the information 
afforded bv notification, and checking this fruitful source of 
the spreatl of the disease. The regulations which have been 
drawn up for tins city will probably sei-ve as a guide for many 
other towns. There is a general testimony that whenever 
notification has been adopted the work of disinfection has been 
lately inci-eased. The study of scarlet-fever in relation to milk 
supplier has assumed great importance since the recent epidemic 
in Marylebone was traced by Dr. Wynter Blyth to an infective 
milk supply. If it is possible that a disease of the cow cau 

S've rise to scarlet fever, many outbreaks of the disease must 
I due to milk, and for the purpose of investigating this 
question notification to a proper authority is required. 

I must not dwell any longer in these opeuing remarks upon 
the benefits rlerivcd from notificution when a good sanitary ser- 
Tice is pro^nded, I should like to have referred to the collateral 
advantages to medical knowledge derived from uotification, and 
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I may specially mention the useful returns wliich are given ' 
every raontli m the " Sanitary Record," Considerations of 
time, however, warn me that I must proceed at once to a dis- 
cussion of the difficulties attending systematic Compulsorj- 
Notification, That there are serious difficulties is not to be 
denied ; if it were not so the main body of the profession would 
not oppose the promotion of Local Acts, At the same time it 
must bo specially mentioned that in towns where notification is 
in operation the difficulties that were anticipated have been 
Buccussfully grappled with, and that after the first friction 
has been overcome the Acts seem to have worked smoothly 
enough. Kcvcrtheless, the difficulties exist, and it is better 
they should be fully recognized by ourselves and understood by 1 
the public. ■ 

Here let me say that in my own case these difficulties were 
made light and trivial, because I always felt that I had the firm 
and steady support of the Health Committee that I served at 
Nottingham. This Board was presided over by my kind and 
good friend Mr, Alderman Ford, a gentleman who personally 
knew the risks and inconveniences entailed by work amongst 
infectious diseases ; and who still, now in the evening of Iiis 
life, continues at his post of danger and responsibility. 

The first difficulty arises from the anxiety which physicians 
and medical practitioners necessarily have for the interests of 
the individuals under their care — the patients for whose treat- 
ment and cure they are primarily responsible. The position of 
the main body of the profession is imassiulable at this point. 
Whatever action the public interests may demand, it must be 
carried out with a tender regard for the safety and welfare of 
sick persons. If it is necessary that a person suffering from an 
infectious disease, such as small-pox, should be transported 
several miles into the country, tlie long journey should be 
planned so as to involve the smallest possible amount of risk to 
the patient's recovery. If cases of infectious disease must, in 
the jiublic interest, be removed to a hospital, pro|>er and com- 
fortable accommodation, medical att«ndttnc«, food, and nursing 
should be prorideii. In many towns and districts the hospital 
acciimmodatiun is of a wretched character. 

This leads me to speak of another difficulty which may be 
called *' the hospital dilKculty." I refer now to the fact that 
small-pox has been found to bv- most prevalent in the neighbour- 
hood of the large London hos|iitala, and to the belief which is 
held by some liigh authorities, that this prevalence is due to the 
dissemination of the particulate matter of small-pox in the air. 
This has caused a most unreasonable fear of the dangers which 
may arise from an infectious hospital, and is one reason why 
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proper hospitals have not been proviik-d. It is also one reason 
why authorities have been slow to move far powers of notification. 
But it has been shown that the espenence uf the coiintiy towns 
is altogether opposed to that of London, where, as I have already 
pointed out, the whole system of small-pox prevention is very 
imperfect. In the provinces it is not so difficult to obtain ait^ 
for hospitals at a distance from populous neighbourhoods. If 
there is a projier system for small-pox prevention by re- vaccina- 
tion as well as isolation, large hospitals for this disease are not 
required, and there can be no appreciable danger from small 
hospitals situate outside the towns. 

These difficulties which arise from the health interests of the 
public as well as of private individuals I place first. But there 
are other important difficulties arising from the business or trade 
interests of tne community or of individuals. 

We all know the reasons which led the authorities at Mar- 
seilles in 1884 to keep secret the existence of cholera in their 
town. It was the fear that their commercial interests wonld suffer. 
In France, the "ostrich policy" can be carried out even in the 
case of cholera. In this country public opinion is more advanced, 
and the concealment of Asiatic cholera would be impossible, 
though the existence of sniall-pox and other dangerous and 
infectious diseases in a town may be kept secret until they 
become kuown by the death returns. There is no reason for 
mving publicity to the existence of these diseases in a town if 
the community can be satisfied that efficient measures are taken 
for their prevention. But a desire to suppress the facts with 
regard to an initial outbreak of disease is generally accompauied 
by a neglect of effective action until all action is too late to be 
of use. In the case of private individuals, the difficulty arising 
from making public the existence of dangerous infectious disease 
is most conspicuous. A shopkeeper mayue ruined by its having 
become known that he has cases of scarlet fever at his place of 
business ; an artisan ma}' be thrown out of employment for an 
indefinite time tlirough his employer having been informed of 
the existence of a badly isolated case of small-pox at his house. 
In such cases a hardship is often iullicted upon individuals, and 
it is none the less a hardship on account of its l>eing needful 
for the public good. This is one of the strongest motives to tlie 
concealment ol disease, and it will never be overcome until the 

Practical common sense of the people has provided a remedy, 
'he Trades Union Congress which met at Nottingham, in 1883, 
passed a resolution in favour of notification, but coupled with the 
provision that compensation out of the rates should be afforded to 
those who were thrown out of employment in consequence of the 
existence of infectious disease in their households having been 
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made known. It is very doubtful whether tliis principle would 
ever lie adopted, and it is still leas likely that compensation would 
ever be paid to shopkeepers or those who lose business in con- 
sequence of the existence of infectious disease at their establish- 
ments becoming known. The proper remedy for this hardship _ 
arising from notification is by the establishment of the principle I 
of insurance against loss or risk from infectious disease. Shop- 1 
keepers and others insure themselves against a pecuniary Ion 4 
arising from fire. Why should they not also insure themselvoil 
a^inst |>Bcuniary loss arising from infectious diseases* Thai 
difficulty attending notification, to which I now refer, does nofr'l 
appear to have been found insuperable in the towns where the I 
system is in operation. This no doubt is due to the ojttrerae I 
care and discretion of some medical officers who have been 1 
most desirous of making the notification a success, and who J 
have exhibited an amount of thoughtful regard for the interestal 
of shopkeepers which cannot always be expected. In otheTI 
instances in which this difficulty <loes not appear to have 
assumed much prominence, I suspect that so great has !)een the 
regard for individual pecuniary interests by the authorities and 
their officers, that little or no action has followed uwn the 
notification, and consequently much of the public gooa which 
should result from the system is lost. I 

The third difficulty to which it is necessary to alluile is of a 1 
different kind to those as yet referred to. It affects us personallyil 
as medical officers of health, and I would therefore prefer titl 
ignore it, if it were not that my paper would be obvious^^J 
incomplete by the omission. It has already led to misundein" 
standings between private practitioners ana those members of 
the profession who act as medical officers of health, the latter 
sometimes being pla<'ed in such a trying position that there la 
no wonder that they feel lukewarm in aidvocating a measure 
which must entail a vast amount of trouble and responsibilitv 
to themselves, and which may bring them into collision witn 
those with whom they would most like to be on friendly terms. 
One of the sources of all this friction and irritation is the 
unsatisfactory nature of the appointments of medical officers of 
health. I am not now referring to the api>ointments for great 
cities, for counties, or parts of counties, in which sanitary 
districts Imve combined to appoint a medical officer of health. 
I allu<ie now tn tht; great majority of separate sanitaiy 
districts, the small boroughs, parishes, and unions In which 
the areas of local government are much too small to admit 
of satisfactory medical public health apiwintments being 
made. Here the choice often practically lies between the 
ap|>oiutnieut of a junior member of the profession debarred 
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1 private practice, and appointed upon the whole service 
system, or a member of the profession engaged in ordinary 
medical practice in the district. In either case there must 
frequently be prejudices and objections on the part of the 
[wivate medical practitioners, which are not easily removed. 
On the one hand, there is a feeling amontrst practitioners 
again.st being required, under penalty, to notify the existence of 
cases of infectious disease amongst their patients, to one who is 
much junior to them in the profession ; on the other hand, there 
is a dislike to notifying cases to a " rival practitioner." I do 
not intend to open the question " whether it is desirable that 
medical officers should be debarred from practice," but I may 
observe that the Liverpool Commission, appointed to visit the 
towns where Tiotification was in operation, appeared to be in 
favour of medical officers heing engaged in the practice of their 
profession. You are also no doubt acquaint^ed with Dr. 
Gairdner's views on this subject. On the other hand, the ex- 
pressions of opinion which I heard from most of the speakers 
at the Worcester meeting of the British Medical Association, in 
1882, were decidedly against the appointment of private practi- 
tioners as medical officers of health. Tiie difficulties would be 
overcome if sanitair authorities would recognize the importance 
of combining togetner for the purpose of this appointment. It 
is a mistake to suppose that the duties of a medical officer of 
health require that he should be always on the sjiot. The 
" combination api>ointments " have as a rule worked exceedingly 
well, and the arrangement appears to be most satisfactory to 
employers as well as employed. But as long as sanitarj' districts 
remain separate, no general rule can be laid down for medical 
sanitary appointments ; and if public opinion demands that notj- 
iication of infectious disease should be made, medical practitioners 
and medical officers will have to reconcile these differences for 
the public good. 

It remains only to consider vei^- briefly who is the proper 
person to make the notification ; should it be the householder 
or the medical attendant? Further, is it jKissible to rely upon 
voluntary notification by medical men for a fee, and thus avoid 
the objectionable penal clause 1 

If there is provided a good sanitary sernce for a distinct the 
authorities have a right to demand that notification should be 
s early and complete as possible. I believe that there is a 
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decided oi 



mgst us that notification by the householder 



is insufficient for the purpose. Greenock has trieil the plan, 
and there it has failed. The Notification Clause, obtained for 
Nottingham in 1878, placed the statutorj' obligation to notify 
upon the householder, but this did not meet the objections of 
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the medical men. About two years after it was put in opera- 
tion I hatl experience of its working, and during that time the 
notifitation almost always caiue direct from the medical man. 
S'l that it appears to me that the clause, which at one time had 
the approval of the British Medical Association, does not pre- 
sent any advantages over that which places the responsibility of 
notifying upon both the householder and the medical attendant 
— '' the dual method," aa it is called. This is the method 
whicli, we are informed, ia approved of by the Local Govern- 
ment Board. A copy of the Manchester Provisional Order is 
given as an Apjwndix to the Report of the Board on the subject 
of Notification, and the terms of tliia order are held up as tj'picai 
of those which aanitai^' authorities might most usefully adopt. 
The diseases included m that list are the following : small-pox, 
cholera, typhus, enteric, scarlet, relapsing, continued, and puer- 
peral fever, scarlatina and diphtheria. 

As to voluntary notification I ne«(l only quote the remarks of 
Dr. Hill, of Birmingham, the President of the Metropolitan 
Society of Medical Officers of Health, who thus expressed him- 
self in an atldress which lie gave at the Health Exhibition in 1884: 

" The objection to voluntar)' notification is that it is incom- 

Elete and, as human nature is constituted, probably ever must 
e, but unless complete it is useless for the prevention of 
epidemics ; it is only because of its incompleteness and, there- 
fore, uselessness under the voluntary system, that it is necessary 
to resort to compulsion. The value of complete notification « " 
well seen in Binninghain dining the early days of the press 
visitation of small-pox. This disease is one which from its^ 
rarity and from the dread of it in the minds of the public is 
more likely to be spontaneously notified than any other ordinary 
zymotic ; the consequence was that for many months the disease 
could get no footing in the town, because under the influence of 
fear every case was notified to me directly on its nature being 
made out ; over many months 77 sporadic cases were reported, 
with tlie result that the disease was prevented spreading by 
means of isolation, disinfection, &c.x but in time cases occurred 
which were not reported, and then the disease, hberated from 
control, rapidly became epidemic ; as long as every case was 
reported tne epidemic was prevented, but no lon^rcr. The 
voluntary system answered for a time, but soon broke down, as 
it always will do, and as it always has done fnira time imme- 
morial to the present. The ex^H?nmeiit has been made so long 
that it is unnecessary to continue it ; it has indeed lasted too 
long, and to continue it still is altogether unjustifiable. Of the 
nearly 300 practitioners in Birmmgham only 113 have ever 
voluntarily notified. In saying this much, I do not mean that 
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these 113 have all notified in each year, bnt only last year. Nor 
is it to be understood that they have notified all their caacs, bnt 
only such as they pleased, and probably only a small proportion ; 
or that they have notified them early, when aloae notification ia 
of much value. 

" Does any person believe that such a system of notification 
can achieve a real advantage in the way of protecting public 
health, or lead to any result except the waste of public 
money? 

"The voluntary system answers veiy well in the case of 
cholera, because so great is the alarm and even horror excited 
by the disease, that it is practically compulsory; in other words, 
that result is effected by fear which is denied by reason. But 
in the case of a disease of which there is no fear, such as 
scarlet fever, although it Is a thousand times more destructive to 
life, the voluntary system breaks down altogether. Instead of 
the medical man reporting every case of preventible disease, 
he reports only such as he chooses ; he will report, for instance, 
the case of a domestic servant whose presence in a large and 
respectable family is considered objectionable, and whose 
removal is therefore desired, and she is removed to the hospital 
ftccordiufily. hut the next case he may for special but insufficient 
reasons decline to notify, although the danger to the public 
may be as great in the one case as in the other." — Ti-antactiotu 
SoeUly Medical Officers of Health, 1883-84. 

In conclusion, I beg to submit to this conference that there 
ts ample proof of the benefits derived from notification where 
there is a good sanitary service, but that without a good 
sauitacy service the full advantages are not to be obtained. 
That the difficulties associated with notification are consitlerable, 
but that experience has shown that they are not ineujicrable. 

[For discussioit on this paper «ee page 161.] 



On " Orffcmisation and A dminUtrationfor the control of Iiifectiout 
IHaeanes," by John F. J. Sykes, B.Sc. (Public Health), 
Medical Officer of Health for St, Puucras. 



Ik endeavouring to sketch the lines upon which, as far as onr 
knowledge at present extends, we should proceed to prevent the 
Kpread of infectious diseases, I will commence by making it 
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clear how it. is intended to deal with the suhject, although T 
trust the title of the paper conveys as nearly as possible ita 
limits. The hospital will he treated only from the point of 
view of isolation, but the details of construction and raanage- 
ment will be beyond its scope, also the question of vaccinatioa 
except in so far as it forms part of the system in allowing that 
efficient vaccination may reduce to a minimum the provision for 
small-pox accommodation. Turtlier, the details of treatment 
and the precautions to be observed in infectious cases will not 
be touched npon, althongh the provision of nurses amongst the 
extreme poor, and the prohibition to drink fresh cows' milk in 
the raw state, may in tne future, if adopted, materially control 
infections disease. 

In contra-distiuction to the precautions which can only be 
advised in indivi<lnat cases, those measures will rather be con- 
sidered which with a proper organisation can be actually carried 
out in a systematic manner and on a comprehensive scale by 
the medical officer of health. 

It would be well to commence by briefly considering the In- 
fectious Diseases, then the materials for their control, the staff 
to deal with them, and lastly the method to be adopted. 

In dealing with Infectious Diseases, man early recognized his 
powerlessness to combat them. He fled. Thus, in times of 
epidemic, cities were deserted, and from dread of returning 
many became ruins. Such fearful results can scarcely be rea- 
lized in the present day. Under less influence of panic, and as 
man grew more civilized, instead of the healthy fleeing from the 
infections sick, the sick were cast ont as unclean. It remained 
for the present age to perfect a system of separation for pnn 
tectine the healthy whilst tending and nursing the infectioi 
sick, tne system of isolation. 

Thus we have passed through three stages : — 

1. The healthy fleeing the sick. 

2. Casting out the sick and more or less neglecting them. 

3. Isolating and nursing the infectious sick. 
So much for the development of organisation then as to 

purely medical treatment. In very early days also it was ob- 
served that one zymotic attack apiieared to procure immunity 
from a future attack ; this was the germ of idea for treatment 
which, commencing in ignorance, resulted in <lesii;nedly avoiding 
to separate the children from the infectious sick, and even in 
putting them to sleep together, so that early in life they might 
contract the disease and procure future immunity, regard- 
less of present consequences. I am not quite sure that the 
custom is entirely abandoned. (At the International Medical 
Congress at Amsterdam in 1879, the method was seriously advo- 
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cttted for scarlet ferer, and cases even tmoted). Later, the more 
advanced and ingenuous people in the East, finding the system 
or want of system in tlie case of small-pox proved fatal or 
prodnced incurable affliction, conceived the idea of inoculating 
the disease, making snre of an attack under favourable circum- 
stances and in a benign form. Compared to the former atat«, 
this system was wonderfully successful, but proiluced fresh 
centres of contagion, and occasionally untoward effects. Again, 
it has remained for this lat^r era to discover the means of 
pursuing a system of inoculation which, whilst still affording 
protection, robs the disease — Istly, of its power of infection, 
and, 2ndly, of its power to kill, maim, or disfigure. This is 
TRCcination. There is some hope that a like discoveiy may, 
before long, similarly protect us from Scarlatina. 

Here again we have passed through three stages of prottiction 
by— 

Istly, Contagion. 

Suflly, Inoculation. 

3rdly, Vaccination. 
We are now armed with two powerful weapons, which promise 
to become yet more perfect, viz., vaccination and isolation. 
With isolation, we are at present more particnlarly concerned. 
The following, although not a complete list of all infectious 
diseases, are those with which we have more frequently and 
more especially to deal, excepting cholera. 



Infectious Diseases. 



'^vSS jChoW. 
Jrro vision i 



'^ Special Epitlemic 
Disease. 



(Small -pox 
Scarlatina 
T,T,..oi,l Fever 
Continued 
Diphtheria 
r Measles ) 
Rothein } 
Homes. < WhoopingCough 
Mumps 
L Chicken-pox 

All these ifiseases should with advantage be exclnded from 
^Dcral hospitals, and come properly within the scope of isola- 
tion hospitals. 

In order to clear the way cholera and the minor infectious 



Major Infectious 
Diseases. 



Minor Infectious 
Diseases. 
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diseases may be first briefly referred to, and theu the i 
imjwrtaut or major infectious diseases taken together, 
sug^'stiotis as to isolation. 

Cholera will demand such special arrangements and precau- 
tions, if luifortunately it should visit us, that to enter fully into 
them woidd require a mono^-apli to itself. It is introduced 
here for the purpose of bringing out two points. Firstly, that 
wliatever form of structure is adopted for the treatment of 
cholera patients, it should, contrary to what applies by general 
acceptance to fever hospitals, be ui the midst of the in- 
fected area, for cholera is a rapid disease and the sufferers 
will not bear transit. Secondly, that buildings intended as 
fever or genera! hospitals should not be used for cholera 
patients. 

The Minor Infectious Dibbases are very destructive to 
infant life, extending into childhood and occasionally affecting 
adults. They are introduced partly to make the list more 
complete, aud the relative position of infectious (hseases clear 
at a glance, and partly to offer a suggestion. When the more 
serious infectious diseases have been brought under effectual 
control, possibly our humane feeling, or social welfare, will 
prompt the extension of some form of isolation as homes of 
refuge to sufferers from these diseases, amongst our poorer fellow- 
citizens, who do not possess the means of separation and of 
nursing, and so subject whole families to run the gauntlet of 
these maladies less dreaded but yet injurious, the first three often 
fatal. Of the nine principal zymotic diseases, two, viz., measles 
(Qcrman measles, or rotnela is classed with measles in the 
returns) and whooping cough are included amongst these minor 
infectious diseases. Diarrhcea, although one of the nine and 
liable to become epidemic under seasonable influences, is not 
strictly an infectious disease. It may be due to so many varied 
causes, that to treat the symptom — for such only diarrhoea is — 
of many different diseases in one hard and fast manner is 
neither ncccssaiy nor desirable. 

Tqe Major Infeotiods Diseases, which constitute the 
remaining six of the nine princi|ml zymotic diseases, urgently 
demand measures for their control, and are those with wliich we 
are more immediately concerned. 

Small-pox : There is no doubt that SnialI-[Kix Hospitals arc a 
source of danger to the inmates of surrounding dwellings, 
without entering into the question whether the infection is 
tmiismitted acriallv from the Hospital itself, or ihffused by the 
transjMrt, or whether it is spread hy convalescents, the staff, or 
persons supplying the Hospital. Hence, Sinall-pox Hospitals 
should be removed from dwellings and not be too easily 
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accessible. If forming part of a complete Fever Hospital, the 
Small-pox bnildina should be removed a convenient- distance 
from tlie rest, and access restricted within narrow limits and 
rigidly snpen-ised. 

Scarlet Fever : The infection of Scarlet Fever, although not 
so far reaching as that of Small-pox, is nevertheless easily spread, 
and this disease would he more advisedly treated in a building 
separated somewhat from the general Fever Building, or in a 
separate wing, 

The General Feoers : Under this head would come Typhoid, 
Typhus, and suspicious continued Fever, It is obviously 
desirable that Dipntheria should also come under this category, 
and relapnlng fever, which is now of rare occurrence, may be 
classed with typhus. These might, with advantage^ be treated 
in a single building, possihly in separate wards. This outline ■ 
can be enlarged upon to any extent, but I confine myself to a 
minimum, for the sake of lucidity and brevity. 

The complete institution would be constituted somewhat in 
this manner, and may be called a sanatorium or by some other 
soothing name, to allay the fears and prejudices of the public. 



Hospital 
buildings. 



Adminis- 
trative 
buildings. 



Sa}iatorium. 

I. Sraall-pos building. 
XL Fever building : 

1. Scarlet ^ver wing. 

2. General fever wing. 

Typhoid fever. 
Typhus fever. 
Continued fever. 
Diphtheria, &c. 
UI. Residential building : 

Staff, &c. 
IV. Service building : 

Disinfecting chamber for 

hospital use. 
Ambulance, &c. 



halation of the whole hospital or sanatorium must 1 
regani to two points : firstly, that it should be removed from 
dwellings, but not so far as to render transport unneces- 
sarily long ; secondly, that it should be out of the track of ordinary 
traffic ; in fact, difficult of access to the public, and yet easily 
communicated with from the central office. 

The first condition is not difficult to comply with, but the 
second involves a paradox, for if it he difficult of access to the , 
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public, it must be equally difficult for the central authority 
to comniuiiicate with. Another modern introdoction renders 
this possible, which would have betn worked with difficulty 
only a few years back. I refer to the telephone, which, 
firstly, allows the hospital to be isolated more effectually, 
since communication can be maintained with facility; secondly, 
facilitates enquiries by ]>atients' friends, renders visits and 
exposure of (rfficials from the sanitary department unuecesaary, 
and reduces to a minimum the occasion for resident officials 
to quit the hospital except on leave, when a regular system of 
disinfection can be adopted ; and, thirdly, reqnires no skilled 
labour, is rapid in its action, and in larger towns, forming part 
of a general system, the Instrument can be used for general 
jmrposes. and m smaller towns to hold communication with out- 
lying districts and townships — ad<litional encouragement for local 
authorises to adopt it. The highly organised system of the 
Metropolitan Asylums Board owes much to the telejJione, and I 
venture to doubt if it would work as efficiently without it. The 
central circuit would be more complete if all the hospitals, &c., 
were in communication with the central office of the Board, 
and the secondary circuit should be completed by all the London 
parishes through the central telepJKtne office Wing placed in 
communication with the central office of the Boaro, instead of 
scarcely one-half of them as at present. 

The main point, therefore, to be considered, is to isolate the 
hospital as much as possible. The best positions for isolation, 
if available, are either upon a hill or upon a ship or an island, 
or on the other side of a water-way. just beyond the town, 
Thus unsightly and repellent brick walls maybe wholly or in 
part dispensed with to secure i»olatiou, and, at the same time, 
Mrt mav be reduced, Tlie open sea-coast 
mder three 



the distance of transport may be reduced, Tlie onen sea-coast 

"aced ui " 
different circumstances : 



intage for site. A town may be plat 



1. With a water-way which would enable it to isolate — 

(a) A floating hospital upon a harbour or river ; 

(b) A land hospital upon an island or opixisite shore. 

2. With a hill. 

3. Without either. 

In the last instance there is no choice, and the hospital could 
not be placed so elope to the town with impunity as in the two 
former cases. Water carriage as well as land transport would 
be necessar)' for a floatu]g hospital, an advantage to a number 
of townships upon a river, but to a hospital upon an island or 
ui)ou the opposite shore a ferry could transport the ambulance 
without disturbing the patient, 

I have dwelt upon the hospitiil because without it any system 
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of eontrol is iacomplete, and also in order to draw attention to 
the advantages of tlie position of a town being turned to 
account for isolation. Tlie 131st Section of the Public Health 
Act should have made hospital provision compulsoir, not per- 
missive. Medical officers of health should urge this question 
upon tlieir sanitary authorities, and not wait till times of panic 
to obtain a hasty temporary erection ready just in time to be 
too late. 

Supposing that the authority ia public-spirited enough to i 
have availed itself of permissive clauses, and possesses an 
infectious jiospital with an ambulance, in telephonic communi- 
cation with thecentralofiice, a public disinfecting apparatus, and 
a public mortuary for infectious cases, how will the system work 1 

The well-to-do, and those who possess facilities for proper 
isolation and nursing, will care for themselves. There is a largo 
class who are not well-tonlo, not even comfortably housed, and 
yet not absolutely paupers; but take as example a pauper 
infectious case, because it simjtliBes the points and omits the 
financial question. 

Tiie relieving officer gives an order for medical attendance, ] 
the district medical officer finds the case can only be treated 
under difficulties, and may become a possible centre of infection. 
To relieve himself — and rightly so — of the onus attaching to 
improper nursing and the spread of contagion, he notifies the 
case to the medical officer of health, but he is not bound to do 
ao. The patient is willing to go to hospital, from the central 
office the ambulance is " called," the patient is removed to 
hospital, and the arrival is " called" back to the central office. 
The sanitary inspector makes enquiries, and inspects the 
sanitary arrangements of the infectfd house. The aisinfector 
(who may also be the sanitary inspector) disinfects the room, 
and removes the infected articles to the apparatus, disinfects 
them and returns them, or burns them. 

In such a case all goes smoothly, but it will break down if, 
firstly, the medical attendant does not notify to the medical 
officer of health ; secondly, the; patient refuses isolation. The 
first involves tlie question of notification of infectious diseases, 
and the second the power of removal. 

To briefly put the question of notification. It is the primary 
duty of a medical oflicer of health to protect the community 
against an epidemic of infectious disease, that duty obviously 
cannot be carried out imless he is informed betimes of its 

Eresence. How does notification enable the medical oflicer of 
ealth to do this duty to the public 1 

1. By watching the approach of an epidemic, to make 
timely provision. 



150 



OP IHTECnora DISEASES. 



2. By ascertaining the cause of the epidemic, to prevent its 

continuance or its recurrence. 

3. By disinfecting, to prevent the house, ete., heing a 

constant source of infection. 

4. By removing those patients certified by the medical 

attendant to be without proper nursing or isolation, 

in order to prevent them becoming centres of infection. 

What are the objections raised to notification ? It will be 

obser\'ed that they overlook thu first two and most important 

objects above mentioned. 

They are briefly that it :— 

1. Disturbs the relations of doctor and patient. 

2. Leads to concealment. • 

3. Disturbs the relations of medical attendant and medical 

officer of liealth. 

4. Does not diminish infectious disease, 

5. la liable tfl lead to unnecessary removal of patients. 
We must remember that the medical attendant's first duty is 

to his patient, his next to the patient's familv, hut the public 
cx>mes last, and that the duties of a medical officer of health are ' 
in the reverse order. 

By whom should the notification be made ? I am inclined to 1 
put it in this manner : a certificate of the cause of sickness to 
be civen by the medical attendant, in the same manner as a 
certificate of the cause of death, to the nearest relative, friend, 
or person in cliarge. That person, in like manner, to be lield 
responsible for ascertaining the cause of sickness and for giving, 
information if infectious. By sending in a medical certificate to 
the proper authority. 

In answer to the objections raised : 

1. I fail to see that a certificate of sickness would have any 
more effect upon tlie relationship of doctor and patient than a 
certificate of death. 

2. Nor can I conceive how it would be any the more likely to 
lead to concealment than in the case of death, if placed under 
simitar conditions. The rectification of sanitary surroundings and 
disinfection confers a benefit on the familv and the community, 
which by right-minded persons is Bought after rather than 
avoided by concealment, aud the medical attendant is relieved 
from the responsibility of impro[wr disinfection performed by j 
incompetent persons. ' 

3. It is no part of a medical officer of liealth's duty to visit 
the cases of infectious disea^ reported to him by a medical man 
already in attendance, unless requested to do so or special 
circumstances should arise. Therefore there can be no cause 
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for frirtion between the medical officer of hcnlth and liis 
professional brethren. 

4. That notificati<in should have only a trifling effect in dimi- , 
nisbing endemic infectious disease seems probable, from thA 
accounts of the tliirtj-eight or thirty-nine towns that have 
adopted it in a compulsory form. But it should lie remembered 
that the object of notincatioii is not so much to annihilate 
infectious disease as to prevent endemic infectious disease from 
becoming epidemic, and to enable us to control it before, and 
not after it has assumed epidemic pronortions. We are not " 
so Utopian as to expect to eradicate nifectioua disease in a 
twinkling. 

5. As to removal, it is only advocated in those eases which 
cau be no credit nor profit to the medical attendant. His certi- 
ficate would convey the necessity or not for removal. One 
advantage mnat be added — the moral effect of the duty falling 
upon the medical attendant to represent that removal may be 
necessary, if nursing and isolation cannot be carried out accord- 
ing to instructions, would strengthen his hands immensely in 
obtaiuing proper treatment for his patients. Unnecessaiy 
removols by a medical officer of health would soon procure a 
fatal unj>opularity. That brings us to the (question, tplim it 
removal neceseart/ ? 

It will be agreed that no infectious case should be allowed to 
remain iu any public institution where it cannot be efficiently 
isolat«d. I believe also that the medical profession has accepted 
the following aphorisms. Firstly, children coming into contact 
with an infectious case should be withheld from school; 
secondly, adults coming into such contact should be withheld 
from workshop, factory, or offices ; and thirdly, clothing or 
food should not be allowed to issue from premises where it is 
liable to have become infected. In the case of children no harm 
is done, but in the case of adults this arrest of occupation is a 
vital matter. 

Three methods of isolation are open to us for preventing the 
spread of infection : — 

1. Removing the infectious case from the healthy. 

2. Removing the healthy from the infected. 

3. Boycotting the family or household. 
The third course is the logical result of acting upon the 

aphorisms above quoted ; it is also the course recommended by 
the Privy Council in the case of dairies, etc.; you may stop the 
sale of milk, but you cannot remove the infected milkmmd. 
It may be of indirect assistance in promoting removal, and 
possibly the legislature prefers this indirect pressure, but com- 
pulsoiy arrest of persons' occupations by closing workshop, 
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factory, office, or any other workplace against them is r 
and iniquitous, unless compensation be allowed. Local bodies 
ore not given to generosity, and conipolsory compensation 
would lead to endless difHculties. 

The second course may be adopted uuder better circumstances 
by the healthy betaking themselves betimes elsewhere. i 

The first course, namely, removing the case to hospital, is the I 
kindest one to adopt under these circumstances. 

But you have, what occurs now and again, an obstinate | 
employer or employiS that refuses removal ; this brings us to the 
question of compulsion, and witliout this power as a last resort ' 
in exceptional cases the control is incomplete. 

The power of eompuUory retnoval ia looked upon as a horrible 
bogey, out it is not at all terrible if looked at in an unprejudiced 
lignt. Patients are very willing to go to hospital, and it is very 
rarely necessary to exercise such power. Dr. Littlejohn reported 
of Edinburgh m 1882, that there were 7063 notiHcations, that , 
£882 17s. tid. was paid in fees, and that in uot one of the 
instances was it necessary to use the compulsory powers possessed i 
for the removal of patients. 

Similarly, Dr. Thome reported to the Local Government 
Board in 1880, the rare necessity for compulsory removal. 

But that it should be only occasioniilty necessai^ is no reason i 
for obstructing or encumbering it with formalities which may 
cause serious delay in an urgent case. It is true that by 
Section 142 of the Public Iloaltll Act the infections dead may 
be removed to a mortuary hy order of n Justice, an<i by 
Section 124 an infectious case without proper accommodation 
or iu a room occupied by more than one family, or upon a 
vessel, may also be removed by order of a Justice. But what 
is " proper accommodation t " Observe the standard by which 
it is gauged by the legislature, and u]>on which thi< Justice 
fouuds his opinion "several families occupying one room." Do 
all Justices readily accede to the plea "Salus popull suprema 
lex ? " 

The only power left to the sanitarv authority is the power to 
remove a case from a common lodgnig-house. Wa« the legi^ 
latnre afraid that the sanitary authority would exceed its powers 
in sanitary matters ? This is nut borne out by experience. 

You may directly ruin a milkmau or an Inn or lodging-house 
keeper, and indirectly many others, through their employers, 
but you cannot compel removal of the infectious case. 

The legislative misconception that encourages obstinate 
persoiifl in their own ruin, and frei]uently in the ruin of uthcri, 
for the public good, is incredible; s[>aco will not allow the 
quotation of instances. 
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Let us have the lesser of the two evils, viz., the power of com- 
pnlaory removal. 

One other point: means are amply pro>-ided to prevent the 
spreading of infection by the person or clothing of the sick by 
exposure in public, in Section 1^6 of the Public Health Act, or 
by public conveyance in Section 127, or by public lodging in 
Section 128. I have not considered it necessary to mention in 
this paper the corresponding clauses of the Sanitary Act of 
ISfiG. 

In conclusion, this condensed account of the principles under- 
lying the bases of the system for the control of infectious 
diseaw will, I trust, demonstrate : — 

Firstly. — That every sanitary authority should possess aa 
infectious hospital and the necessary appurtenances. 

Secondly. — That all cases of infectious disease should be 
notified to tlie authority. 

Thirdly. — That the power of compulsory removal should be 
amended, and tninsferred from the magistrate to the sanitary 
authority, with power of appeal to the magistrate in case of 
refusal or obstruction. 

Local efforts have achieved something, but the time has now 
come when the duties of sanitary authorities in the control 
of infectious disease shoukl be systematized and extended com- 
pulsorily to all urban and rural districts by a general act of the 
legislature. 

\_For dUciiitfion on this paper see page 161,] 



On " ffogpilah for Infeetioun Cases — should they be free, or 
a charge made for mainteiiancef" by Francis Vacqeb, 
F.R.C.S., F.C.S. 

In the Public Health Act, 1«75, some previously existing 
powers relating to hospitals for infectious diseases were re- 
enacted, and additional powers with the object of preventing 
the spread of infectious cases provided. The previously 
existing powers I refer to were mainly in the Sanitary Act, 
1866 ; and prior to the framing of this measure, very little 
■cconunodation for patients sufifering from infectious diseases 
was furnished, except as the result of private chaiitabJe effort. 
Most of the hospitals for infectious diseases throughout the 
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countrj-, the utility of which is now univei-sally recognised, 
are the outcome of the Public Health Act, 1875; and any- 
increased accommodation about to be provided by local 
authorities will probably be under powers conferred by this 
Act. I propose, then, to open the discussion of the question 
which has been selected, by referring to this enactment. The 
exact terms of the powers of local authorities to proride 
hospitals are in Section 131 ; and exact terms of the power 
to recover cost of maintenance of patients in hospital are in 
Section 13i. 

131. Any local authority may provide for the use of the 
inhabitants of their district hospitals or temporary places for the 
reception of the sick, and for that purpose may : — 

Themselves build such hospitals or places of reception ; or, 

Contract for the use of any such hospital, or part of a hospital, 
or place of reception, or. 

Enter into any agreement with any person ha\ing the man- 
agement of any hospital, for the reception of the sick inhabitauti 
of their district, on payment of such annual or other sum as may 
be agreed on. 

Two or more local authorities may combine In providing a 
common hospital. 

132. Any expenses incurred by a local authority in main- 
taining in a hospital, or in a temporary place for the reception 
of the sick (whether or not belonging to such autborityK a 
patient who is not a paupt^'r, shall be deemed to be a debt due 
from such patient to tbe local authority, and may be recovered 
from him at any time within six months af t^sr his discharge from 
such hospital or place of reception, or from his estate in the 
event of his dying in such hospital or place. 

Thus it is plain that a local authonty may alone, or jointly 
with another local authority, or more than one, do three 
things:— 

1. Build a hospital. I 

2. Contract for the use of a hospital, or part of one. ' 

3. Contract with hospital management for maintenance and 
treatment of sick inhabitants of the authority's district. 

Any local authority may make proWsion in one or all of 
these three ways, or they may {lo what was done in 1873 by 
the authority I serve — alter and adapt houses for the purposes 
of a hospital. It is interesting also to note that in the section 
of the Public Health Act quoted, and in the corresponding 
section (37, I believe,) of the Sanitary Act, IHiiB, the 
inhabitants for whom provLiion may be made are simply " the 
sick." If the term "infectious sick" had been used, disputes 
might have arisen aa to whether patients suffering from ty])hoid 
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fever, ctolera, pneumonia, &c., could be properly received into 
a local authority's hospital. As regards the expression " may," 
in the section quoted, it has been the subject of much debate, 
but there is no doubt the powers here given were meant to be 
used, and that local authorities are muter an obligation to provide 
hospital accommodation. The old sewer authority acquired the 
riffhta possessed by Local Boards of Health under the Sewage 
tftilization Act, 1865, and in the following year the sewer 
authorities were responsible for making hospital provision in 
the provinces, just as their successors, the local authorities, are 
now. Still, the word " may " is not synonymous with "must," 
and local authorities, not making hospital provision for their 
sick, are not subject to pains and penalities, and cannot be fined 
and coerced. 

The section pro^-iding for the recovery of cost of maintenance 
of patients in hospital is very explicit and complete. Any 
e.xpcnsea incurred by a local authority in maintaining in 
hospital, &c., a patient who is not a pauper, shall he deemed to 
be a debt due from such patient, ana may be recovered within 
six months after his discharge ; or should he die in hospital, , 
from his estate. " Any expenses " may be taken to mean any 
reasonable expenses, and "maintaining" includes medical attend- 
ance, nursing, drugs, &c., — there is no difficulty in interpreting 
the clause so far, nor till one comes to the worn " pauper." It 
is only expenses incurred in maintaining a non-pauper patient 
that can be recovered from the patient ; thus, wherever it has 
been sought to give effect to this clause, the question has arisen, 
who is and who is not a pauper ? A pauper may mean simply 
a poor person, or it may mean a person actually in receipt of 
parish relief. If the former, then very few of those treated Iti 
a local authority's hospital are liable for maintenance charges ; if 
the latter, then an overwhelming proportion are liable. It is 
perhaps unfortunate that the word " pauper " comes to be used, 
yet one can easily understand how this happened. 

It was doubtless the intention of the legislature that any 
expenses incurred by a local authority in treating patients in 
hospital should be recoverable — from the patients if they could 
pay, if not, from the guardians of the poor. The scheme of 
the clause is really beautiful. Powers had been given in the 
previous clause to local authorities to provide accommotlation 
and treatment for their sick inhabitants, and it was foreseen 
that such powers would not be largely used unless the authority 
could ho|ie to be reimbursed for outlay on patients. Clause 
13:t then comes to the sup[iort of Clause 13l, and says to local 
nnthorities, " Any expenses you incur you can recover from the 
patient, unless he be a pauper, and in that case of coarse it is 
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tlie duty of tlie guardians of the poor to arrange for hiB proper ' 
trcfttineiit, and pay all charges for tlie same." 

No doubt this ingenious ctause has had the deBired effect, 
and many a local authority has lu-ovided a hospital under the 
impression tJiat it would he a se!f-fiup(Mirtinfr conceni, any 
expenses incurred being recoverable. The experience of a few 
years sufBccs to put to flight this delusion. The medical 
officer is asked to estimate the cost of maintenance, nursing, &c,, 
and he finds it about 4s. per day per patient — this will he the 
actual expense incurred, exclusive of allowance for wear and 
tear, and interest on capital sunk. Possibly a start is made 
by atteniptiug to recover fi-om each patient this chai'ge, the 
result l»e!ug that the hospital remtuns nearly empty and the 
actual exjtenses of each patient per diem run up to double the 
estimate. Then wiser counsel prevails and the maintenance 
charge is fixed at Ss. or Is, 6d. per diem. The authority 
Bubmita to an annual expenditure, not merely in respect of 
interest on prime cost, loss by wear, &c., but also in respect of 
half, or more than half, of maiut«nance expenses incun-ed. 
Even the reduced charge cannot be met in respect of many 
patients, who are yet not pau|iers. 

Let me cite a case iji my own district — three persons belong- 
ing to the family of a working artisan, earning 28s. a week, 
were stricken with an acute infectious disease ; without savings 
and living on his weekly earnings, it ts quite obvious this man 
could not afford to pay 10s. Sd. per week in respect of each of 
the three persons it was proposed to him to remove to hospital, 
still he and his could scarcely be termed paupers. Or take the 
familiar case of a clerk living in lodgings; lie may he unemployed 
for weeks, at all events unemployed during his illness — now is 
such an one to pay even a moderate maintenance charge ? The 
truth is a large proportion of those received into local author- 
ities' hospitals are too indigent to pay even half the cost of their 
maintenance, and neveithelesa do not deserve the stigma of 
paufieriam. The voluntary support given to hospitals and 
dispensaries throughout the country is in recognition of the fact 
that there is a large class who. though not paupers, are unable 
to pay doctors' fees or for maintenance in hospital. Why should 
there be this distinction between general hospitals and infectious 
diseases hospitals T What proportion of patients in general 
hospitals pay maintenance chargesl A very small number. 
What justification la there, then, for exacting these charges from 
all patients in iufociious diseases hospitals f Beatly, it would 
api<ear as if the general hospital had better warrant for the 
practice than the infectious diseases hospital. The former may 
often be short of funds and almost driven to charging its inmates 
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for nmintenance ; the latter, on the contrary, meetB any deficit 
by carrying over the sum required from the rates. K a charge 
be made, though it be but Is. 6d. a day, it will almost necessarily 
have to be remitted in many cases ; and the disagreeable duty of 
deciiiing who is to pay, and who is to be let off, falls on one of 
the officers of the authority. This is an invidious tasic, and, 
however conscientiously undertaken, some injustice will be done 
— the patient skilled in the arts of the beggar, the best whiner, 
will escape, while it may be the moat needy will borrow the 
money from the pawnbroker to pay. 

I would remark also that the clause throws the burden of the 
maintenance charge on the patients only. Of course, if the 
patient be an Infant, it falls upon his parents or gtiardians; but 
if the patient is in service it does not (as in equity it might 
have done) make the master liable. I have twice tried to 
recover from a master, and on both occasions failed. Once the 
master brought his domestic servant, a mitior, in his trap to the 
hospital, and I thouirht I could recover from him as her 
guardian; on the other occasion the patient wa.s a seaman 
under articles, and I thought the large shipping firm, his 
employers, would be liable, but they were not. Thus, in the 
very cases where the hospital really does a service to well-to-do 
people or firms, the hospital has no claim as against the people 
served. For surely it is the master who is the most benefited 
when a hospital relieves him of the danger and the burden of a 
domestic servant stricken with fever. Had tliere been no 
hospital ready to receive her the master would have had to pay 
for medical attendant and nursing for her at his house. 

Then the dividing ijifectious patients into two classes, and 
making the sanitary authority responsible for one class and the 
poor^aw authority reaponaible for the other, is not a wise 
arrangement. It may be urged that it is an arrangement 
which existed before the clause under review was tliought of. 
Such a division of infectious cases, no matter how old it is, has 
little to commend it, and had there been no power enabling a 
local authority to recover costs of maintaining non-pauper 
patients in hospital, the questions, What is a pauper? and 
What class does this or that patient belong to? would never 
have arisen in connection with the removal and treatment of 
iufet'tious cases. 

Expenfies incurred for a non-pauper patient only being 
recoverable from him, the local autnonty on recei^-ing notice erf 
an infectious case is t«mpted, instead of promptly removing it, 
to enter upon an enquiry as to the patient's social |>usition and 
means. Indeed, this Is just what is commonly done. A case 
is rejiorted — perhaps an initial case of typlius — the patient's 
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E rents or friends are asked, " Are you content for the youth 
removed to hospital f " 

"Yes." 

" Can you pay Is. 6d. a day for his maintenance vhile in 
hospital ? " 

'•No — he is an apprentice, uaming but 6s. a week, and that 
will not be paid him while he is ill.' 

" Can you pay on hia behalf t " 

" We should like to, but wages are low, and we have mi 
little ones to feed." 

" Will you sign this undertaking? — I agree to pay tnuinlenancs 
chargeg, at the rate of 1«. Qd. per day, in retpect of A. — B. — , 
during such time at it may be necettary to retain him in the feoer 
hoepital." 

" We are not willing to sign it." 

The outcome of this conversation is that the patient's friends 
are referred to the relieving officer, who, in due course (that is 
after some hours delay), makes his enquiries. 

'• Where do you work ? " lit; asks the head of the house. 

" At 's yard." 

" What are you earning t " 

" 248. 8 week." 

'' And the sick lad ? " 

" He works at the same yard, and has been earning 6a. a week.' 

** How many children have you ? " 

" Five, and I have school fees to pay for three of them." 

*'Tou have a separate room for the sick lad, I see, and Ij 
suppose the mother can nurse him ? " 

" His mother will take good care of him." 

" Have you a doctor? " 

** The doctor from the dispensary is seeing him." 

"Then I don't know what you want," says the relieving 
officer. " You're not a pauper. The lad's got medical attend- 
ance and nursing, you get his medicine for nothing, you've a 
separate room for him, and you can pay for food for aim out of 
24a. a week, I ho[>e." 

Accordingly the iati la not removed, and remains a source of 
infection in what may be a crowded district. Other members 
of the family catch the disease, neighbours cateh it, and so it 
spreads ; and ultimately the local sanitaiy authority and the 
poor-law authority are both put to a considerable expenditure in 
vaitdy endeavouring to check an epidemic tliat might have been 
stamped out at the outset for a mere bagatelle. 

Or suppoac that after the local authority's representative has 
interviewed the sick man and abandoneil him, the relieving 
officer finds that the jwitient does come within the definition of 
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a pauper ard sends the parish doctor to him, and the parish 
doctor has the patient removed to the fever ward at the work- 
house ; the n;moval is probably not effected till a day or more 
Iat«r than it mipht have been by the local authority, and this 
delay means probably increased risk to the patient, and certainly 
the further exposure of many to infection. 

But, some one may say, the Government do not now encourage 
the guardians of the poor to provide hospitals for infectious 
cases. It is now recommended that alt such hospitals should be 
furnished aud controlled by local sanitary authorities, and that 
the guardians should arrange with the authorities to receive 
pauper cases, and pay for their maintenance out of the poor 
rates. In districts where this official advice has been followed, 
there will be but one hospital for infectious diseases, and there 
will be no object in discussing the status of a (latient, if the 
destination of paupers and non-paupers is the same. 

My answer is that even in these happily circumstanced 
districts, the same interminable debate goes on. 

The rule as laid down officially is that it is the duty of the 
guardians to arrange for the proper treatment of every person 
suffering from infectious disease who is without the means of 
obtaining such necessaries (including medical attendance and 
nursing), as he may require, and only when the removal of a 
patient is merely necessary for the purpose of isolation, and the 
person is not destitut* either wholly or to the extent above 
referred to, that it devolves upon the sanitary authority to deal 
with the case. The sanitary inspector calls and practically 
applies the rule by asking the question — Can the patient or 
those in charge of him pay Is, tid. or 2s. a-day maintenance 
while in hospital? If the answer is in the affirmative the 
patient is at once removed ; if in the negative those in charge 
are instructed to make application to the relieving offirer, as 
the guardians will only pay for cases sent in by their own 
officer. When the application to the relieving officer is success- 
ful the patient is sent to hospital, though not till some hours 
later than he would have been ; when it is not successful (as 
often hap[>ens), the patient's friends come back to the sanitary 
insjiector, and the representatives of two public authorities 
squabble about the patient till advice is received that he is dead 
— then "the last scene of all," the sanitary officer buries the 
hatchet while the relieving officer buries the body. Meanwhile, 
the disease has spread and both authorities are put to chnrges 
a hunilrodf old greater than the few shillings they were unwilling 
to risk. 

Man is only too prone to fight about trifles, and sanitary and 
poor law authorities and their officers are no exceptions to this 
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rale ; but this unfortunate clause in the Public Health Act (tlie ' 
132nd) seems specially designed to embroil those who have to 
give effect to it. What shall we say of it ? 



And how wholly unimportant is the matter in dispute. So 
long as initial cases of infectioas disease are properly isolated, of 
what consequence is it who bears the cost or their maintenance 
for a few weeks t Whenever isolation is not practicable at home, 
get the patient removed as soon as reported — the safety of the 
community demands this. The question as to who is to pay 
may be discussed at leisure, i.e., never till after the removal m 
the patient. If the patient or his friends are willing to pay, 
there can be no objection to the saTiitary authority receiving the 
money proffered ; but there should be no dunning of a patient, 
or seeking to recover maintenance charges by any legal process. 
Again, if the guardians object to pay for patients who are 
obviously paupers, there is no occasion for the sanitary authority 
to grieve or wax in<lignant. The whole action of sanitary 
authorities is taken in the interest of the public health, quite M 
much when the authorities isolate infectious patients as when 
they flush sewers or remove garbage. Why should not the cost 
be discharged from the pubbc rates in one case as in the other? 

Truly it is a melancholy spectacle health officers have been 
called to witness for years past Here is one of the most 
beneficent and necessary provisions for checking the spread of 
infection rendered almost nugatory, just because two authorities 
have been set by the ears and cannot agree as to whicli of two 
accounts certain small payments are to appear in. In my own 
town the overseers' assessment Is accepted as the rateable value 
by those who gather the borough rates no less than by those who 
gather the poor rates, and though the districts covered by the 
two levies are not quite co-t«rminous, practically both rates come 
out of the same pockets in the same proportions. Elsewhere, I 
apprehend, it is not usual to have two assessment", and if it were 
tney would not differ materially. Thus the matter in dispute is 
commonly a question whether the householder shall pay an | of a 
farthing less poor rate and an j^ of a farthing more borough rate, 
or vice vertd. Rather than this scandal shall continue, let the 
simple rule be adopted nf liiiviug all public hospitals for infectioas 
diseases free, As surgical and general hospitals usually are. It 
is doubtless for the advantage (if the patieut to be comfortably 
lodged and nursed and treated in hospital, but it is primarily in 
the interest of the community that the infectious patient is 



lemoved to hospital. It would be really profitable to anj local 
community to pay an infectious patient a pound a week to permit 
himself to be isolated in hospital ; and yet when he is willing to 
go to hospitiil, and his family are willing to let him go, all sorts 
of obstacles are placed in his way ; and the local authority, in 
the spirit of a petty tradesman, worries him to pay for his bottle 
of physic, liis bread and milk, and his beef tea. 



[TAi's ditcmnon applies to the three preceding papers by Dra^. 
E. Sbaton, J. F. J. Sykeh, and F. Vaohee.] 

Tlie discussion was opened by Dr. Ooldis (Leeds), who held that 
it was f livoluus to Sght about the eighth of a fartiiing as to who should 
pay for removal, the Board of G-uardians or the L'ical Authorities, 
Ed bad given it as his opinion to the Local Authority that it was 
their duty to remove all cases of infectious disease and discuss the 
question of payment afterwards. 

Dr. A. IIiLL (Birmingham) stated that in Birmingham they had a 
voluntary system of notifioation, and tjiey were liberw enough to ofEer 
5s. for every case that was removed to the hospital, and 2s. 6d. for 
every cose notified to them but not removed. Still that bribe was not 
BulHcient to induce medical men to report cases. He admitted many 
in the profession made sacnfices, but that was not the case ail through. 
There were some very right-minded men in the profession, but there 
were some it must be acknowledged who were anything but right- 
minded. 

Mr. H. E, Abustboh') (Newcastle) argued in favour of powers ■ 
being granted For compulsory isolation, and for the compulsory dift»J 
infection of houses. I 

Dr. Ver>'os (Southport.) stud that at the town from which he came 
there bad been no difficulty such as that alluded to by Dr. Vacher. 
He was perfi;ct]y at liberty to send any patient sufl'eriug from an 
infectious disease to the hospital, the payment for the case being 
settled afterwards. Those who could pay, and would pay, were 
allowed lo pay, aiid tho.se who could not pay were paid for out of the 
rates. AVit!i regard to the question of compulsory notification, he 
might say that there had been two or three battles royal on the 
question, and in each case the sanitary authority had been, ha wafl 
sorry to say, beaten by the medical profession. 

Dr. J. W.TAVLon (Scarborough) took serious objection lo the mediod'l 
practitioner being the otie who was compelled to notify iufectiotwJ 
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cases, and was of opinion that tbe householder should be compelled 
to notily in conjunction with the medical man. He also drew atten- 
tion to the ignorance of laymen as to the nature of scarlatina, and 
pointed out that it was the same as scarlet fever. As to disinfection, 
he mentioned that in Scarborough one of the best known forma of 
disinfectora is used, and all infected articles are disinfected fret o/T'l 

AWf. I 

The CaAiBMAN. Prof. F. db Chafmont, mentioned that with 
regard to the notification of disease, the practice on the Continent, 
especially in Holland, wa< to make it compulsory from both house- 
bolder and medical man. 

Dr. Mal(.«M80N (Middlesboro'-on-Tees) stated that at that town all 
the ratepayers and their families and servants were admitted free 
to the fever hospital, and that the Guardians of the poor paid 35s. 
per week to the Corporation for pauper patients. The fact that a 
person had had the Union medical man was taken as a proof that the 
person was a pauper, and the amount was paid cheerfully, because it 
was felt to be cheaper to carry this out than for the Guardiai 
bave a hospital. 
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By Baldwin Latham, 
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In proBJdiiig over this section, which ia devoted to engineering 
and architectnral auhjecta, it is necesaarj that I should say tliat 
I have been requested to address you upon a subject which 
properly belongs to the Cliniatological Section, namely, ujwn the 
probable influence of ground water on health. This request has 
no doubt been made in consequence of some observations which 
have been made in this city by Mr. North, the Medical Officer 
of Health, who has traced some connection between an outbreak 
of typhoid fever which occurred Iiere in 1884 and the movements 
of the subsoil water at that time. 

Hai-ing devoted much time, during the past eleven years, 
specially t» the study of the question of imderground water, 
and having established and maintained a number of stations for 
observing the relative height of subsoil water in various ymrts of 
the country, and having also collected the past records which 
are available in this country and elsewhere, I am in {>ossessiou 
of facts not easily obtainable, and am able, therefore, to draw 
some definite conclusions as to the probable influence of ground 
water ui>on health. 

Turning to what may be called historical records, periods of 
great drought clearly indicate a low state of the grounil water, 
and in ancient records there are some remarkable references 
to the influence of drought in prodncing disease. 

In the Volume of Sacred Writ, Zechariah, Chap, 14, v. 17 and 
18, tile effect of the absence of rain in producing plugue is clearly 
set forth, and in a passage In Kevelations, Chap. II, v. 0, men- 
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tion is made of the witli-liokling of rain and the production of 
plague. 

Aristotle placed Zoroaster at 6,000 years before Plato, and 
the tatter lived about 3(50 years before Christ. In the Avesta 
we have clearly laid down the fact tJiat the absence of rain 
produces disease. 

In these sacred writings It vrill be observed that the pollution 
of the earth, water, or air, from any cause, is looked upon as a 
deadly sin. 

The influence of light in destroying noxious properties 
arising from decomposing matter is also clearly indicated, and 
it is pointed out that the effect of teeping back the waters of 
the BKv and not suffering them to be poured down on the earth, 
would be that the noxious animals which live in the water would 
pollute it- 

Agaiu, it is pointed out that the star Tistrya raises the 
lapours out of the sea and draws the clouds forward, causing 
the rain to fall. This star was looked up to as the distributor 
of water, and it is recorded that wlicn the star went to the sea 
a burning demon came out and scared Tistrya from it. Then 
the deity of heaven gave strength to Tistrya, and he returned 
to the sea, and the burning demon came out against him, 
but was defeaterl and driven away, Tistryu then raises the 
vapours of the sea and draws the clouds forward, causing tlie 
ram t« fall, aud so drives away sickness. 

No inquiry into the question nf the influence of citraote on 
disease would be complete without reference to the labours of 
HipiKicratts. It is curious to note in his works, writt4?n up- 
wards of 2,000 years ago, that there are conditions recorded, 
attending liealthy and unhealthy seasons, which are identical 
with tlie conditions which may be observed in this country at 
the present day, Hippocrates taught that all disease may be 
traced to natural causes, and he counted it imjiiety to maiutiuu 
that any one more than another is an infliction of the Deity ; 
and he pointed out to his followers that if they wished to study 
medicine properly, they must in the first place study the si^asons 
of the year, and the effects which they pniduce. He also 
stated that acut^e diseases occur in periods of drought-, and that 
you could U.'\] wluit epi'leiiiie diseases would attack a city either 
in summer or wint*r. and what sickness each individual would 
be in danger of ex|)criencing. He went much further than our 
knowkflge at the present time enables us to go, for he stated 
that the changes of the seasons may be predicted from the 
rising and setting of the stars, so that we could know before- 
hand what sort of a year would ensue, Hip|K>crates also twinted 
out the coniUtiouB affecting the health of any [wriod: with rain 
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in antDinii, a mild winter, neither veir tepid nor unseasonably 
cold, and rain in spring and summer, the year 19 likely to prove 
healthy ; but if the winter is dry, and the spring showery, the 
summer will neeessarily be of a febrile character. If, at the 
rising of the Dog-star, rains and wintry storms supervene, 
there is reason to hope that disease will cease, and the autumn 
will be healthy. 

It is curious that a dry winter is often the precursor of 
disease, not at that time, but in the following autumn. As a 
rule a short supply of rain in December has a most marked 
influence ui>on tne st-ores of underground water, and a deficiency 
of rain in tuis month has probably a greater effect in influencing 
the future health of any particular district than it has in any 
other month of the year. As a type of a healthy season the 
present year is an exarajile, and fully complies with the con- 
ditions laid down by Hippocrates, 

In classic times pestilence wns ascribed to the anger of the 
Sun-God Apollo, or to his twin-sister Diana, the moon, and 
certainly with very good reason. 

"Along Olympus' heights he pBased, his heart 
Burning with wmth ; behind his shoulders hung 
His bow and ample quiver: at his back 
Battled the fatet'ul arrows as he moved. 
Like the night cloud he passed ; and from a&r 
Ke bent against the ships, and sped the bolt ; 
And fierce and deadly twanged the silver bow. 
First un the mules and dogs, on man the last 
Was poured the arrowy storm ; and through the camp 
Constant and numerous bl^^d the funeral flrus." — iloiner. 



It may be interesting to not« that some years ago Dr. Lay- , 
cock published an interesting account shon-ing the incidence of 
disease in York, from which it appeared tliat this city waa 
always sn8<^>eptible U> violent outbre^s of disease, traceanle to 
locjil sanitary circumstances combined with peculiar climato- 
logical conditions, and that there ap|>eare<i the same incidence 
in the prevalence of the sweating sickness of 1550-51, the 
plague of 1604, and the cholera of 1832, to which may ha 
ad<ied the typhoid fever of 1884. 

Tile results of my prolonged investigations on the subject of 
n^uud water in this country and elsewhere, clearly show that 
thero is generally a direct [mrallelisni between the conditions of 
health and the volume of ground water. The years in which 
there has been a large quantity of groimd wat«r present have 
invariably been iJie healthiest years, while those in which there 
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lias been a small quantity have as invariably been the moat 
nn Ileal thy periods. 

As a rule the lowness of the grnund water indicates the 
future health, and not the state of health at the jiarticular time 
of lowness, that is, the unhealthy period, as a rule, follows the 
period of low water — the degree of lowness indicating the in- 
tensity of future disease, especially fever. Sometimes an un- 
healthy period runs concurrently with the period of low water, 
but in all these cases there is clear evidence that percolation 
has recommenced before the unhealthy period takes place. 
These results are entirely confirmed by observations which were 
carried on in Paris between the years 1868 and 1883, aud wliich 
have been collated and published by M. Durand Claye, Chief 
En^^eer of the Municipality of Pans, with the object of put- 
ting all the facts and circumstances in connection with the 
outbreaks of fever in Paris at the disposal of those who mifjht 
choose to investigate the subject — a course strongly contrasting 
with the conduct of some authorities in this country, who . 
desire rather to hide the true facts from public view. ' 

The observations which have been published by Professcff J 
Pettenkofer, and which were commenced in 1854, differ from^ 
the experience gained in this country, as he has shown that 
ty])hoid fever in Munich coounenced with the fall of the subsoil 
water, and reached its greatest intensity with the greatest 
degree of lowness, and with the rise of the wat«r there was a 
diminution of fever, a result exactly contrary to experience in 
this country. Professor Petteukoter's observations, however, 
agree with the observations uiade here in the fact that the 
greatest intensity of ty^ihoid fever coincides with the periods 
of the greatest degree of low ground water, that is those years 
in which the subsoil water has fiillen to its lowest level are those 
in which there has been the moat fever. 

With regard also to the experience in this country as to sub- 
soil water, it may be pointed init that there is clear evidenoo 
that the lowering of tne subsoil water by artificial means will 
produce, and does produce, a tviiili'iicy to the development and 
dissemination of tyjihoid fe\fr, T!ic i-ffi-c-t of drainage works, 
during their construction, in linwriny llii- subsoil water where 
precautions have not been taken tn si>e(;dily and i>ermaneiitly 
get the water back to its proper level, has been, in many in- 
Htanccs, to cause outbreaks of tyithoid fever, which at the 
time have been attributed to the sewerage works and to sewer 
gas, even in cases where no connections had, at the time of the 
imtbreak, been made with the sewers. 

It may also be [winted out that at the time of the outbreak 
of cholera in East London, in 1866, as to the cause of which 
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there liaa been so much dispute, the very district which was 
most nfHicted with cholera, had, at the time, its subsoil wat«r 
undulv lowered by the construction of the main drainage works 
in that part of the Metropolis, but on the completion of this 
work, when the sewers were brought into operation, the epidemic 
ceased. 

In regard to outbreaks of cholera in this country, I have not 
been abli! to find any record showing; the actual state of the sub- 
soil water in 1^32, the time of the first outbreak of cholera; 
but in 1^31, there was clearly a deficiency of rainfall, which 
points to the fact that in the following year the subsoil water 
would probably be low. In 1847, the yearprecedingthe cholera 
onthreak of IIS48-il, the subsoil water over a large area was 
undoubtedly low. In the cholera outbreak of 1854, we had a 
vcrv low period of subsoil water over a large part of the country, 
ana in IKfiS, immediately preceding the outbreak of cholera m 
18tiB, a similar state of tilings occurred. With reference to 
cholera, it shoukl be noted that the conditions of underground 
water which affect the outbreak, should be observed in those 
countries where the disease first makes its appearance. 

It is curious that in recent times as a rule there has been, 
every fen vears, a marked period of low water ; for example, in 
1834-5, 1844-5. 1854-5, 1864-5. 1874-5, 1884-5. The lowest 
water in this series probably occurred in 1864-5. In 1844-5 the 
low water was not intensely low, but it was low compared with 
the period. In addition to th^e [wriods, there are other times 
of low water, and in investigating the subject it should be 
studied locally and comparison made with local vital statistics, 
for the largely varying distrihution of rain tends to equalise 
results when spread over large areas, as the same conditions 
rarely occur over extended areas at the same time. 

I have carried on, as many of you know, very extensive obser- 
vations at Croydon on ground wat«r, and in consequence of the 
results there obtained I have extended them into various 
geological formations in different parts of the country. I projxise 
now, however, to deal with some of the Croydon results, not that 
Croydon possesses any excejitional circumstances either with 
regard to health or disease, but that my intimate knowledge of 
the district enables me to study all the attendant conditions, 
and, moreover, in Croydon and its neighbourhood we postteaa ft 
long record of the condition of the ground water. 

The register of Croydon goes hack to the year 15S9, and 
with the exception of years in which there has been revolution, 
or disturbing causes of a kindred character, the record is com- 
plete, A ta1»ulation of the whole of the burials and baptisms, 
extending from this early period to a date overlapping that 



4 



4 



168 



A.I1DBE6S TO SBCTIOS II. 



when registration of births and deaths commenced, clcnrly 
indicates that years of drought are, withoot excejition, the 
most nnhealthy periods. 

Wt* possess too, in this country, rainfall records exteuding 
hack over a period of 200 years, and we have a large amount of 
concurrent history telhng of the state of the weather from very 
early periods. For exampic, in \^'A9, the first year of registra- 
tion at Croydon, there is a record tliat in this piurticular year the 
springs were remarkably low, so low that the River Lea wb* , 
nearly ch-ied up, and writers of that ago remark on the great 
drought and heat of that perioil. In that year the number of 
burials recorded in Croydon was 50, and the number of baptism* 
55, indicating 8 probable death-ratt^ of 25'6 per thousand. In i 
tlie following year on tlie rise of the wat^r, t!he burials rose to 
87, and the baptisms 72, indicating that the death-rate wa* | 
nearly '62 per thousand. Coming to the period when wo hav« 
rainfall records, the year 174L was a very drj- time, the rain- 
fall at Lyndon for the year being 15-7 inches, and in that year 
tlie burials in Croydon were 271, and the baptisms 113, giving 
a probable death-rate of 63'7 per thousand, while in the two years 
precedint; this year, the death-rate was 27'7 and 40-7 per thousand, 
and in the foiiowiug year 24"2 per thousand. As we arrive at 
more recent periods when we have the cert^n records collected 
by the Registrar-General, registration having commencejl in the 
dry year of 1837, the death-rate at Croydon was 30 in the 
thousaml; in that year aud in the following year a Mmilar 
rat* occurred. In tne years of very low water 1854 aud 1855, 
we had death-rates of 2fi*84 and 21-14 respectively, while in 
1851, the death-rate was only 18'72 per thousand. In the dry 
periods 18(14 and 1865. we had death-rates of 21-5 and 22-7 per 
thousand, while in 1860, a wet year and one of high springSf 
the death-rate was only 17'27 per thousand. The year 1871 
was another dry period, but the low water at Croydon was not 
so intense in this year as in other years. The death-rate 
was not so high, viz., 18'89 per tliousand, but in 1873 when the 
springs were very high, the death-rate fell to 16-59 per thousand. 
After the dry period of 1874—5, the death-rate rose again to 2 1-10 
per tlioueund. From 187tJupto the beginning of 1884. there was 
unprecedented high water, and during the whole of this period 
the coimtry generally enjoyed a high state of public health. 
The conditions, however, which have secured for us the estimable 
boon of gcKxl health, by removing the cause of much sickness, 
suffering, and death, have been disastrous to the agriculturist, 
as the large iiiinntity of wat^r jxissiug iutu the ground has 
wasiied away the fertilising element.-*. 

By reference to the returns of the Registrar-General, which 
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show the deaths in every quarter of the year, it will be seen ' 
that, witli the single exception of the September quarter of 
1849, the poriorl of the cholera epidemic, the most unhealthy 
jieriods are invariably those quarters immediately following the 
periods of low wat«r ; as for example, the March quarters of 
1838, 1845, 1847, 1853, 1855, 1864, 1865, 1866, 1875, and the 
increase of deaths in these quarters is so large as to elearly 
indicate a direct connection between the sanitary influence 
which the state of underground water denotes, and that of 
public health. With reg[ard to deaths from fever, in recent 
times the years in which there has been the lowest subsoil water 
generally iu the country are shown to be the moat unhealtiiy, 
as for instance the two years 18t>4, 1865. 

The year 1884 was an exceptional year iu Croydon, and it is 
by means of such exceptional periods that we are able to draw 
some conclusions as to the probable influence of ground water 
npon health. It is clear to my mind, after the raoat careful 
consideration of this subject, that ground water itself has no 
influence, either for good or evil, upon health, but that the low- 
ness or the highness of the water in the ground is the index of 
conditions wliicli greatly influence the health of all communities. 
We have periods of abundance of water, and periods of low 
water with both healthy and unhealthy conditions. Ground 
water has been shown by Professor Pettenkofer to be chemically 
more impure in |>erio<l3 of high water when the conditions were 
favourable to health than when there is a low state of the 
ground water, and the conditious are unfavonrahle to health. 
The records also show that we have had periods when rain has 
brought malignant diseases into existence, while, on the other 
hand, we have similar heavy rainfalls accompanied by a high 
state of public health, as in the present year. 

The records clearly point out that it is not one circumstance 
alone which produces disease, but that there are at least three 
factors necessary for the pro<luction and distribution of disease, 
especially typhoid fever, viz. :— 

1. The elements which produce disease, such as a polluted 

state of the ground, 

2. The conditions which are necessary for the development 

of disease, such as a i>eriod of dryness of the ground 
in those regions which ure usually occupied by water, 
combined with a comparatively high degree of tempe- 
rature. 

3. Conditions which will lead to the spread of the disease 

such as the probable influence of a storm or rain in 
driving impurities out of the ground into our water 
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supplies, or throngh t.lie inKtrumentality of grouud air 
passing into our habitations, and its reception by a 
population which is in a condition to receive such 
germs of disease. 
If any one of these conditions is absent, diseases like tj-phoid 
do not occur. 

The long period of washing and purification which the ground 
has jjassed through since 1S76, has generally so pnritied it from 
ilie producing elements of tyjilwiid fever that, witli the exception 
of occiisional cases of impunty where the ground has become 
fouled from the leakage of sewage from the imperfect sewers 
and other direct sources of pollution, as in the case of this city, 
Beverley, Kidderminster, and some other places which suffered* 
from epidemics in the low water period of 1884, the country lias 
enjoyeil comparative immunity from diseases of this class. On 
the other hand, if we take a. period when there has been marked 
low water for a number of years, followed by unusually low water 
at particular periods, these are the times when t>'phoid fever is 
most rife, as for example between 1854 and 1865, excepting 
only the years 18fiO and 1861, when we had a high state at 
ground water. The intensity of the fever rates of 1865 and 
18(>6 point out a lesson which ought to l)e learnt by every sani- 
tarian — that we must keep the ground free from impurity, if 
we wish to secure conditions which are essential for the pro- 
motion of health. 

When we come to deal with local conditions preceding disease, 
we find that not only cholera n.nd typhoid fever, as pomted out 
by Prof. Pettenkofer, are amenable to the conditions indicated 
bv tlie highness or lowuess of the ground water, but nrnbably 
ail other zymotic diseases, with the exception of diarrhuea, are 
iiiHiionced by the conditions which produce low ground water. 
At the Leamington Congress of this Institute in 1877, in a paper 
which I read on this subj'ett, I quoted and reproduced a table 
from the work of Dr. Maepherson, showing that the incidence 
of amall-pox and cholera was identical at Calcutta, and that 
both these diseases became virulent at the perioil of lowest 
ground water, Sinall-|)ox in this country appears to occur when 
the ground is drying, and is most prevalent in the years of 
lowest ground water. The conditions affecting mea-sles are 
almost identical with those of small-iMx. Scarlet fever and 
diphtheria follow almost on the lines of^ typhoid. They are the 
least prevalent in the years of highest ground water, and rise 
and fall with the increase and diminution of percolation. 
Whooping cough is ordinarily most prevalent at those jjeriods 
nf the year when the ground water is at its highestposition, but 
is also prevalent in years of low ground water. Tlie period of 
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percolation Is that when most of the zv*motic diseases run their 
usual course, that is, thev commence with |>ercolatii>n and 
gradHally decline as it ceases. Fifty years of wrrolatioii ob- 
servations at Nash Mills carried on by Messrs. DiL-keusun, and 
more recently by Dr. John Evans, F.R.S., when put into tjihulur 
form, show percolation to be almost co-incident with zymotic 
diseases. 

We must not, however, lose sight of other conditions which 
are at work, such as — 

(1.) The inj/aence of light. It will he observed with refer- 
ence to the period of percolation that it is almost {Mtrallel 
with the time the sun is below the horizon. The influence of 
solar light is well-known in malarious coimtries, which may be 
traversed with impunity while the sun is above the horizon, but 
not after night-fall. 

(2.) 77ie injfuenee of temperature. There is no doubt that, in 
winter time, many diseases are aggravated by the intensity of 
cold, but cold is not a general cause of illHease, especially in 
children under five years of age. This was shown by the late 
Dr. Farr, and in the volume recently pablished by the Sanitary 
Institute, it is pointed out that the deatli-rat«; of children in Nor- 
way is lower than that of England, while the death-rat^ of 
children in England is lower than in Italy, indicating that at 
this period of existence cold is not detrimental tu life. When 
we come to isolate the deaths in particular months, anil comjHixe 
them with the periods of low water, it often ha[ipena that 
extreme low water in winter corresponds with periods of great 
cold, and low water in summer also corresponds with ]>eriods of 
great heat. It is only at such times when we are able to discount 
these influences by comparing them with periods when we have 
a normal stat« of things w-itli reference to temperature, and 
abnormal in regard to ground water, that the influences measured 
by the ground water are brought into prominent relief. 

In the records which have been published by M. A. Durand- 
Claye, for Paris, data are supplied which give information ujion 
a variety of conditions likely, or unlikely, to affect or influeuce 
the development of tyiilioiil fever, such, for eNample, as baro- 
metric pressure, wind direction and force, temperature, rainfall, 
observations with the actinometer, hygrometer, evaporation, 
geological character of soil, physical character of soil, height of 
ground wat«r, density of population, distribution of water of 
various kinds, distribution of baths, lavatories, wash-houses, 
distribution of furnished apartments, length of sewers both in 
district and constructed during the jierioa of epidemic in 1882. 

Prof. Pettenkofer, in his researches, has not ignored the con- 
ditions which affect e]>idemic disease, for example the conditioiu n 
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of wealtli as contrasted with poverty. He clearly shows that 
poverty baa a marked influence in the dissemination of disease, 
and that epidemics fall more lightly upon the wealthy classea 
than upon those who are not so happily circumstanced. How- 
ever, occasionally typhoid fever attacks the wealthy classea 
more violently than those less favourably circumstauced, as was 
the case in Croydon in 1875. In this instance the best districts 
were in the position of receiving the poison in great intensity. 

The records of Paris show that tv]>hoid fever is lowest in 
June and highest in December and January. The increase 
generally takes place in Au^st, or the jwriod when percolation 
first commences. An exactly sLmilar state of things is shown t« 
be the case in Croydon. When the nimiher of cfeaths is small 
the curve is not clearly indicated, hut the lowest number of 
deaths occurs in June and the highest in January. The 
following figures show the projKirtion in the respective montha 
in the |ieriod of registration at Croydon from 1837 to 1886, and 
in Paris 1865-69 and 1872-81. 



Month. 


Croydon. 


Ftrii. 


•I-nuary 


152 


1,478 


February 


97 


1,58,5 


M«rdi 


100 


1,496 


AprU 


118 . 


1,278 


May 


99 


1,080 


June 


73 


9.M 


•luiy 


87 


1,200 


August 


89 


1,904 


St-ptember 


106 


1,884 


October 


... 116 . 


2,014 


November ... 


l.=10 


1,975 


December 


110 


1,641 



Totals 1,277 18,468 



^^^^P'The diEFerent length of each month mast be taken into 
^^^^account, and in the case of Croydon, where the numbers are 
m small, the influence of epidemic periods interferes with regular 

H order ; hut when these se]>arRte interferences which tend to 

I swell the nmnl>era in particular months — as, for instance, in 

I April — are studied, they become clear indices, and iKiint more 

I dirw^ttly to the conditions attending this particular disorder. 

I A very marked circumstance in connection with ground water, 

■ and the jHTiod of percolation, is ahown in the case of deaths of 

I chiktren under five years of age. While there may have bi'en 

I mistakes with reference t« the causes from which a child dies, 

K very little error occurs with regard to its age. I am of opinion, 
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__„ Jie proper way of estimating the sauitarv state of any 
period in any district, is by taking the numljer of children under 
five years of age, aud calculating the deaths by the number 
li%-iiig at these ajjes. The figures show, especially after 
deducting the deaths from diarrlioea, which are influenced by 
high temperature, that there in an almost exact parallefism 
between tne period of percolation, and that of deaths occuiTing 
at those ages, the smallest number of children dying in the 
month of June, and the largest number in December and 
January. Moreover, the death-rate from year to year, fluctuates 
in a very marked manner with the fluctuations of the ground 
water. Tlie moat healthy periods are those in which there is 
the most ground water, and the least healthy are those in which 
there is the least ground water in any year. These results 
corroborate the strong relation which apparently exists between 
the stat« of water in the groimd and zymotic diseases. It also 
shows that there are influences at work, which can tie measured 
by the quantity of water in the ground, and which are destructive 
to young life, but which may be guarded against, as these influ- 
ences indicate themselves many months before they begin toaffect 
the population, therefore "to l* forewarned is tfl be forearmed." 

The fluctuation of the water line therefore is aji essential con- 
dition iu the development of disvase, especially typhoid fever and 
cholera. It has been pointed out by Professor Pettenkofer 
that in those districts iu which the rivers are held up at uniform 
levels by weirs, the conditions are favourable to health, and io 
such districts cholera rarely becomes epidemic. In a great 
measure this is corroborated in this country by the state of 
health at our sea-side resorts, which being the natural outflow 
for ground water, and owing to the uniform height of mean 
tide level, are without exception placed in a condition favourable 
to health. We have also the record in connection with the | 
City of York, in which it is clearly shown by Dr. Laycock, in . 
his report on York, published in the first volume of the Health 
of Towns Commission, that previous to the construction of 
the lock at Nabum below the^ city, the tide used to flow up 
above York, and there were considerable variations in the level 
of the waters from time to time, but after the construction of 
tlic lock in (juestion the health of York materially improved, 
Tiic K. :ilt !i of districts, such as the Waudle Valley, is provirbial. 
In llif latter district there are a large number of mills in a com- 
pariiti\'i']y short length holding up the water to a uniform leveL 

With such examples for our guidance, it is clear that sevten • 
may bo of great advantage in maintaining uniformity iu the ] 
water level. On the other hand, leaky sewers are liable not only j 
t« [Killute the ground, hut to cause considerably greater varia^ 
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tion ill the levels of uiKliTground water than would othermaa , 
occur in various parts of the district. Gotxl land drainap' has 
a tendency to produce uniformity of water level, but such uni- 
formity should rarely be attempted to be secured through the 
inRtrumcntality of sewers carrying pollut^xi matters. The 
influences which are observed clearly jwint out liow important it 
is to guard districts against pollution of the earth. How little 
regard, however, has been paid to this point, for it is only witliin 
the last ten years that the Importance of making sewers tia water- 
tight aa possible has received serious consideration, and still, in 
many parts of the country, sewers are being constructed without 
any regard to water-tightness and their other influences on ground 
water. Moreover, a large number of burial grounds have been 
established, in quite recent periods, in positions with respect to 
underground water which must more or less exercise a baneful 
influence on the health of the localities in which they ore 
situated. Cess-pools, ash-pits and middensteads are still pei^ 
mitted to poison the air, ground, and water. No wonder that 
the towns which possess the means of most readily polluting the 

Siund have, without exception, the highest rates of mortality, 
ere can be no compromise in sanitary matters. It should 
be the aim of all sanitarians to preserve the ground from all 
impurities, especially in districts where the soil is of a porous 
character, and, above all, no supplies of water for dietetio 
purposes should be taken from wells sunk in the immediate 
subsoil in populous places ; and finally, to secure the full measure 
of health, oiu" houses should be so constructed as to prevent the 
admission of ground air into them. 



The President of the Congress, Sir T. Spbttcek Welm, Bart., said, 
from the way in which the address of the President of the Section 
hail been received, it was almost unnecessary to move a vote of thanks 
to him, but as the,sddresB could not be debated, he would ask the Dwm 
of York to speak. 

The Deaji or Tohk, rising in obedience to tl»e call which had 
been made upon him, said he really did not know how to express 
his sense of the vsstness of the Bubjeet, nor of ihe marvellous care, 
inteHiRenee, and peraeverence with which it had been dealt with by 
Mr. Baldwin Latham, and he offered bis own tribute of appreciation 
of the extraordinary labour displayed in this address. This question 
of waler supply had been one which had received the greatest 
attention of all peoples from the earliest times. The npeaber bad 
referred to the writing in the Scripture of the time of Zeehariah ; hut 
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tbe subject was one of interest to Abraham, and there were many 
intereetiug passages concerning the matter which the President of 
the Section had diacussed in this paper. What he had heard bad 
impressed him with a sense of responaibility in regard to doing aU 
that was possible to keep our supplies of water pure and unpolluted, 
and it was to be hoped that all persons who had bad facts of such 
importance laid before them would do all they could to strengthen 
the hands of all who, like the President of the Section, were endea- 
vouring to keep pure the supplies of water. 

Mr. BoGBRS Field (London), in seconding the vote, said that tbougti 
be was aware there was some difference of opinion on some of the points 
raised by Mr. Latham, he coincided generally with the views expressed 
in the address, and more especially in what had been slated as to 
tbe lesson to be drawn by every sanitarian from the facts related, 
viz., that the ground must be kept clear from pollution if we wished to 
secure conditions essential to health. The speaker gave particuiars of 
two cases which bad come under his notice bearing upon tlie subjects 
under review, one being in connection with a large mansion in the 
Midlands, and tbe other in relation to a lunatic asylum in the West 
o! England, in which there had been pollution of the water supplies, 
one from the drainage percolating into the wells, and the other by the 
drainage inim a graveyard. 



On ^^ River Pollution" hy Professor HenhT Robinson, 
M.Inst.C.E., F.G.S. 



In view of the near approach of legislation on local govern- 
mf^nt, there is every prospect that the long delayed subject of 
the prevention of the pollution of the rivers of this country 
vrill receive the attention which it deserves. In an address 
on "River Pollution," which was delivered at the "Parkes 
Museum of Hygiene" in 18ft5, I called attention to the 
various Bills which hail been brought before Parliament for 
the purpose of effecting some iiii|irovement on tbe existing 
unsatisfactory stat*' of affairs, I referred to the Standards of 
purity which were proposed to l>e adopted, and which have 
been the cause of much difference of opinion even amongst 
those who are striving to accomplish some reform. As this 
address elicited an expression of opinion from many well known 
authorities who took part in the tUscussion ui>on the occasion. 
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and as tlie various Bills were specified, and the Standards given, 
I have placed on the table a few printed copies of these pro- 
ceedings for the use of those who may wish to refer to them. 
Since the date of that address a further Bill for the Piuifica- 
tion of Rivers was prepared and brought into the Honse of 
Commons by Mr, Hastinjis, Earl Pertly, and Colonel Walrond, 
acting in conjunction with Mr. Willis-Bund and Mr. Burchell, 
who have worked arduously aad earnestly in the cause. This 
Bill, besides conferring on the sanitary authorities mandatory 
powers instead of permissive (as in the case of the Rivers 
Pollution Prevention Act, 1876), contained also a Schedule of 
Standards for liquids that may be tlischarged into streams. It 
also contained a clause for the removal of complaints from the 
County Courts to the High Court of Justice. TIiIb Bill was, 
however, withdrawu, the vexed question of the Standards 
causing, I think, the loss of support from some quarters. 

In 1886 a short Bill was brought into the House of Lords by 
Loni Balfour, to amend the Pollution Prevention Act, 1876. 
No Schedule of Standards was annexed to this Bill, and this I 
consider was a very wise departure from some of the previooa 
Bills, This, however, was not proceeded with, owing, I believe^ 
to the disturbed state of business in the last session of Parlia- 
ment. The simple provisions of this Bill appear to me to 
remove the grounds of opposition which applied to that of 
1885, and it is to be hoped that the promoters of it may have 
their hands strengthened by the support of this Congress in 
tlieir efforts t« obtain a much needed reform. 

The Rivers Pollution Prevention Act of 1876 was "An Act 
to make further proviaion '' for the prevention of the pollution 
of rivers. The *' provision " referred to as then in existence 

Erior to that Act hail obWously been wholly inoperative, as the 
[oiise of Lords in 1876 recorded, in the preamble of a Bill, 
the fact " that the pollution of rivers had lately to increased aa to 
beeonte a NATIONAL EVIL," and it is notorious that the rivers in 
1876 were far fouler than they were iu 1873. The "furtktr 
pjwinon" has proved equally inefficient. During the 10 years 
of its existence the pollution of rivers has continued unchecked, 
and their condition now is much worse than it was in 1876. 
The main object of further le^'slation should Ix; to render that 
^* further provinon" effective, so that the Act of 1876 may he 
enforced with certaintj-, and with the least ]>ossihle friction, 
real or imaginary, as regards all existing interests. No altera- 
tion should be made either in its peremptory prohibitions 
against the offence, or iu the exemptions therefrom embodied in 
Si'ctions S, 4, and 5, for the protection of Sewer Authoritioa, 
Manufacturers, and Miners using projier means for preventing 
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river pollution. The restrictive enactments introdnced in its 
6th Section shoultl be revoked as they have paralyzed tlie iiction 
of the St^itute and rendered practically worthless its prohibi- 
tions. The removal alone of those restrictions would give vigour 
to the Act and efficacy to its prohibitions, and by converting 
the permissive powers into mandatory requirement, the effective 
operation of the law would be secured. The utmost protection 
should be affordefl to the sewer authority, as well as to the 
manufacturer and the miner who is doing (as he surely ought 
to be compelled to do) all that reasonably can be done to 
prevent or lessen such a fearful public nuisance. 

Tliere is no longer any excuse tor discharging sewage in an un- 
purified state, as the conditions which have to be observed in the 
purification of sewage matter are now well known, and are capable 
of being easily complied with. The field of conflict which a 
sanitary authority has now to enter upon in carrying out a 
scheme of sewage disposal has been so much narrowed by the 
experience of recent years, that no difficulty has to be encoun- 
tered which should deter an authority from taking steps to 
cease to offend in this respect. My experience leads me to 
think that in sewering large districts it is often undesirable to 
concentrate the sewage at one point. Very costly works can 
in many cases be avoided by sub-dividing an extensive area 
into a few groups for sewerage purposes, according to the physi- 
cal conditions which exist. 

The data and opinions that are given in my book on "Sewage 
Disposal,'" apply as truly now as they did when it was 
written. 

The chemical treatment of sewa^ by simple and well known 
menus, enables a fair standard of purification to be attained. 
Where the highest standard is necessary, it can bo effected 
by the subseijuent filtration of the effluent water through a 
small area of land or through an artificially prepared filtration 
bed. 

The sludge from chemical treatment no longer presents the 
difficulty which was originally experienced. The mechanical 
reduction of the sludge from a liquid to a semi-solid condition 
is now easily carried out in presses. The successful pressing 
of sewage matter into a form which enables it to be 
economically removed from the place of production, dis- 

ns of ono of the difficulties which has to be met in 
ing with sewage upon land. The abstraction of the 
larger and more clogging matters from sewage, by means of 
screening tanks, before the sewage is passed through land, is 

• Kobineon. " Sewaga Dispoaal," Siton, Lou Jon. 
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now recognized as greatly aiding the Boil in its purifvin^ action, 
and as simplifying the work of irrigation by rendering the 
dissolved fertilizing ingredients in sewage more capable of being 
assimilated and utilize. In my own practice, I employ upward 
screening tanks to retain the larger suspended matters undei^ 
neath the screening material, by which the matter thus retained 
is not exposed to tne air until its removal either ta be pressed 
or to be otherwise dealt with. The cakes can now be made as 
thick as two inches, this being now done by Mr. Crim]i at the 
Wimbledon Sewage Works. By mixing about 5 per cent, of 
fresh ground lime before pressing, cakes of this thickness of two 
inches are obtained for about 2s. 9d. a ton containing about 50 
per cent, of water. The experiments that have recently been 
made by Dr. Munro, of Dowiitou College, Salisbury, indicate 
that sewage sludge will find an agricultuiul use of importance 
when the system of precipitation is properly conducted. A 
valuable communication on this subject has been made by him 
to the Society of Chemical Industry, and further practical 
researches in the same direction are now being jirosecuted, 
the results of which are awaited with interest. His ex|K'ri- 
ments show that the prcs3e<i sludges from either straining 
tanks, or from the better systems of chemical precipitation, 
require to be reduced to a finer state of subdivision than is 
usual (except with tlic "Native Guano"), to enable the nitrgoen 
and phiis)jhuric acid in them to be presented to the soil in a 
form which admits of these valuable ingredients being assimilated 
and not wasted. These experiments point io sewage sludge, 
when pro[ierly manipulated as indicated, being, a useful 
manure fur farmers (as chemical analyses have always sug- 
gested), and offering some pecuniary return to the places pro- 
ducing it. 

With reference to the purilication of sewage upon land the 
experience that has now been gtuued prevents those mistakes 
bemg made which were fallen into iu cases where irrigation was 
adopted under unsuitable conditions. The important rcsearehcs 
of Mr. Waringtfln, at Kothainsti'ad, upon " nitrification," have 
tlirown a flood of light upou the changes which take place 
when sewage matter is passed through the soil. He has 
established the fact that the purifying action, which was pre- 
viously tenned oxidisation, is due to the action of minute 
organisms of the bacteria family. His exiierimenta apiwar to 
show that the organisms are generally present down to two 
feet from the suriace, but that below this level their presence 
is less certain and the nitrifyiug powers cease, or, at all events, 
are exerted to a ver>' feeble extent. The imjxirtant bearing 
that these investigations have ujxin the purification of sewage 
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on land is that they indicate that a much leBS depth of soil is 
diicxcimis than was originally thouglit to be the t-ase. Con- 
sequently the heavy cost o£ deep dminitig is unnccesBaiy, and 
the expense involved in lajing out land for sewage disposal 
pnrposes is greatly reduced. 

Ab regards the pollution from solid and man ufac hiring refuse 
it was proved hy tne evidence, which was fliveu before a Com- 
mittee of the Housu of Lords, that no iusu|)erahle difficulty 
existed in the way of preventiue river pollution from this cHUse. 
Sir Lyon Plaj'fair stated in evidence before this Committee, as 
follows : — " If you force us to purify the water which we ilis- 
chargb foulefl in this way, before long we shall find efficient 
modes of doing it. At the present moment we have not efficient 
modes of doing it, an<l yet, as one of the largest polluters 
of wat«rs iu the kingdom, from this very thing I advocat« 
that you should make me purify the water before I discharge 
it." 

The removal of the solid matter fi-om manufacturing refuse 
before discharging it into rivers can be effected by mechanical 
means in a vast number of cases, where no attempt is now 
made to do so. The enforcement of such remedial measiuvs 
need not iutei-fere uufairly with trading interestiK if the standard 
of purity which is required is not unreasonable, and is not 
arbitrarily fixed without rcmrd to the circumstances both of the 
river to be protected, and of the trader to be dealt with. 

I assert with confidence that there is no justification whatever 
for continuing the employment of our rivers as carriers of the 
fluid refuse of the community. London, Glasgow, and many 
other large towns may be cited as abusing their rivei-s, and are 
not (as thev should be) taking the leatl in promptly discontinu- 
ing this pollution. 



Mr. BLrrH gave his experiences ot tests he had made of the Thames 
watpr taken at Charing 1>obb, and said he found it perfectly pure, 
after it had settled. It was only tie abuse of the river tlmt pre- 
vented it from being used for domostJc and other purposes. The 
water he had tested never was salt. He should have thought the 
tide coming up would have brought salt water with it. 

Profeasor Hope (York) spoke on ihe subject as an analyst, nuii one 
who had spent much tixoe in the study of agriculture, bolh prnctical 
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and scientific. He expressed his disagreement with one or two mmor 
points, and then went on to deal with the question of the utilitiation 
of sewage. He feared the vahie of the sludge as manure would not be 
as great as coidd be wished, either by the town on one band or 
the farmer on the other, who wodd be glad to have another good 
manure at market value, and the town glad of an outlet for their 
refuse. Lime appeared to be the least desirable item to mix with 
organic matter intended for manure ; any ammonia would be lost, 
which is the moat valuable part, and it would liirther tend to cause 
other forms of combined nitrogen to decompose and form ammonia. 
He suggested that sulphate of lime ui the form of gypsum, or of 
plaster of Paris woidd probably give an equal result, as far as the 
mechanical operation of pressing a sludge cake was concerned, and 
would certainly give better results as a manure. Lime would tend 
to increase any amell in the process of manufacture, the sulphate 
would tend to decrease any nuisance that might arise. Sewa^ 
systems seemed to resolve themselves into two great divisions : the 
sewage is taken to the land or the land is taken to the sewage. Lime 
and clay, the principal precipitants used, were only particular kinds 
of earth. In the latter case the earth, plus a small i]uiuitity of 
sewage, was taken back to the land as manure ; the double carriage 
was obvioTis. The former system of sewage farming was the only 
one which bad been worked to a profit. He put aside the precipita- 
ting processes as being only worthy of serious consideration when 
they were the only alternative, that is, in the absence of suflicient 
land of suitable quality for sewaf^ farming. A sulBcient quantity of 
suitable quality was the great difficulty, and might entail the expense 
of carrying the sewage some distance from the town before such land 
could be met with. The question asked by the town was : Upon how 
little land can we dispose of our sewage ? The proper question to 
put seemed to be ; How much land will our sewage fertilise ? The 
quality is equally important with the quantity, and should be of an 
open sandy character, which naturally drains itself, and in such a 
locality that there would be no fear of damaging the water supply by 
percolation intu the sub-soil. Such land was generally on a high 
level, whereas the town seeks to avoid pumping by carrying the 
sewage ta low-lving land of^en of a clay character and unable to 
drain itself of its own rainfall, and so low that there is no outfall for 
artificial drainage. It seems to be thought — if actions speak louder 
than words — thot a dry land plant can become wjuatic at a moment's 
notice provided plenty of food be supplied. This is not only untrue 
but is the reverse of the truth. To get over the difficulty of draining 
ttie farm pumping is rosorled to, which means pumping the rainliill 
of the farm in addition to the rainfall of the town, plus its sewage. 
How much more convenient to pump the latter ta a sufficient eleva- 
tion, so that it can be taken to and distributed upon land which will 
drain itself, and which, if fanned by a competent man and not by 
the town council, who cannot be expected to be versed in farming 
matters, there would, in times of geuenil agricultural prosperity, be a 
handsome profit to the credit of the ratepayers ; and in times so 
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adverse as the present they might reasonably expect to escape 
without loss, provided that the farm wiis not saddled with the cost 
of legal eipenaes in gaining compulsury possesaion of knd, &c. 
It would bo foolish to expect any acheme to pay interest on so much 
sunk capital as many farms ore debited with. Precipitation pro- 
cesses bad hitherto been a serious eipeuse to the communities 
adopting them. They bad never puid their own way; and until 
they were able to save the soluble nitrogen in the urine — the most 
valuable part — they could never hope to do so. Farmers required 
value for their mouey, and an increasing number yearly saw that 
they got it. The oiily known method of saving the soluble com- 
pounds of urine was by the living roots of plants. He bad visited 
many sewage farms, and had made very careful enquiries as to the 
health of the labourei's and their families living upon or adjacent to 
the farm, and was glad to find good health — improved health — and 
no trace of Eymotic disease. The statement that fresh sewage was 
harmless appeared to be proven. 

The C1UIRMA.N asked Professor Hope if he could say what was the 
agricultural value of the sewage sludge; was it worth the 2s. 8d, s 
ton it cost to press ? 

Professor Hope (York) replied that the value depended entirely 
upon the constituent part of the aludge, and he could not say unless 
he analysed it. To buy this material for the land without analysing 
it was like buying a " pig in a poke. " 



Mr. RooEKS Field, M.InBt.C.E. (London), could not agree with the 
suggestion in the paper that deep drainage was not necessary, because 
it had been shown by Jlr. Warington's researches upon nitrificatioa 
that the loweryougo down in the soil the less are the powers of minut« 
lite to effect nitrilication ; and he contended that the employment of 
shallow drwns would in many cases lead to trouble. The great 
objection to shallow grains was that there was a danger of the 
sewage passing directly to the drains insti'od of filtering through the 
soU, and this was especially the case where the soil was of such a 
nature that it would be liable to crack. He satd, therefore, that even 
if it were proved beyond doubt, which he believed it had not jet been, 
that nitrilication took place alto^ther on the surface, it would be 
advisable to drain the land some five or six feet deen, so as to avoid 
the danger of the sewage passing directly into the urains and being 
thus carried into the water^roursea. 



Mr. Hendt Law, Al. Inst. C.B. (London), held that there could be no 
doubtof the importance of putting drains at the depth of five or sue feet. 
In regard to the so-called investigations of Mr. BIyth into the character 
of Thames water taken at Charing Cross, these investigations 
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[>eared to be of a very primitive character, and that gentleman would 
find valuable inlonaation, more valuable than his owb experiments, 
by consulting the report of the lUiyal Commission on the ditchai^ 
of sewage into the Thames. Mr. Btyth would find from tliis report 
and the invest) gationa of the Boyal Commission, thut sea wuter 
found its way up the Thames, u was clearly proved by samples of 
water taken opposite St. Paul'a at spring tides. He could also refer 
to the interesting experiments made at the instance of the Corpo- 
ration of London and of the Metropolitan Board of Works with 
floats, showing the manner in whicli the waters flowed and ebbed 
within certain limits, and Mr, Blyth would acquire much information 
from a study of the diagrams wliich had been deposited at the office 
of the Local Government Board. As to the use of lime in the 
process ofj solidifying sewage, a certain amount of this malarial was 
necessary in the pressing. With regard to the view of I'rofessor 
Hope, that the best treatment of sewage was to take it to the land, 
with that the speaker agreed: but he thought that in n sanitary 
point of view it would not be wise to put crude seurage upon tlie 
land, inasmuch as the solid matters remained upon the surface long 
enough to create evils injurious b> health. 1 

Colonel J0MK8 (Wrexham) caJled attention to the differences be- | 
twocn cTanfieatUm and piirijiealion of (he effluent from sewage, and 
maintained that purification could only be nbtained by means of land 
and plant life. Mr. Hlyth would find by reference to the report of 
the Eoyal Commission, that, so far from considering that the Thames 
was none the worse from the pouring of sewage into it, it was held 
that there should not be any solid matter put into the Thames from 
the ^'oro upwards, and this was a matter of Hrst importance. As 
to the scheme of the Metropolitan Board of Works, to clarify the 
wat«r at Barking and Crossness outfalls by cliemical treatment, he 
held it would be far better to adopt plans to carry the sewage lower 
down the river, where the solid matter could be deposited on the 
low-lying land, and the clarified effluent discharged into Sea Keoch, 
" below Hole Haven," aa recommended by the Boyal Commission. 

Major Floweh (of the Lee Conserrancy, London) held that much 
difficulty had been caused in river purification by the lawyers insist- 
ing upon f-tiuidard of purity clauses in Acts of Parliament, and he 
regretted that Mr. Michael had retired from the council of the 
" National Society to secure effective Legislation against Hiver 
Pollution " on some such question, which lawyers insisted was ne- 
cessary. Tliere was, in ihe question of the purification of rivers, 
not only pollution by sewage to be considered, but there was Ibe 
question of inunufoeturing refuse, which found its way into the 
Kwera. Now if the manufacturers could be mode to see that it 
would be an economical benefit to themselves to utilite their uastea, 
there would not be the present amount of river pollution ; for indeed 
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^^i^^ine manufachiring refuse c-nst into the river which caused 
the lai^est amount of the ahominabl-e condition of thioga. As to the 
diapoaal of He\rage, be thought it must be treated first chemically, 
and then passi^d u{>on the land ; that was to say, it could not be sent 
directly upon the Land in all casea, And he regarded the preasiag of 
the sludge as a capital way of treating it, and an a great advance oa 
former metboda. At l^yton, Eb^x, whero the sludge was treated 
in tbia waj, and the effluent run into the Lee, it was intended, he 
believed, to incinerate tbe cakes of sLudgo and reduce them to |)owder, 
And tliea the sewagi? matter to be pressed would not require lime, 
the powder being used instead, so the bulk of the deposit would not 
be increased. 

Mr. M. OoLB TxBBOTTOK (Nottingbam) pointed out that the circum- 
stances of different towns varied so greatly that it was impossible to 
lay down what should be one uniform system of treatment. The itewage 
in some places was sewage proper and nothing more ; but in other 
places the sewage matter consisted largely of manutacturiog refuse, 
and the sewage was, owing to fluctuating rainfalls in different locali- 
ties, correspondingly diluted. From tbe amount of chemicals used 
in bleaching and dyeing, it could be readily understood that where 
that process was carried on the cost of purifying tbe sewage was 
greater than in other places, and hence the population generally paid 
for the cost of carrying away the refuse of tne manufacturers. 

Mr. Q. DoDDa (Leeds) stated that he had been informed by a 
manufiicturer, in regard to the Uivlt Purilieation proposals, that if 
he bad to give up running hU refuse into the river Aire he should 
have to give up his buainesa. The speaker proceeded to speak of the 
high estimates which were at first made of the value of deodorised 
sewage a^ manure— as much aa £0 per too, and then dealt with the 
terrible pollutions of tbe rivers near manufacturing towns. He said 
that be had spent some time in taking specimens of the polluted 
eondition of the Aire, and if the lioyid Cktmrnissiun had seeu these 
specimens, no more evidence would have been rei^ulred as to the evila 
wrought by luanntacturing poUutioa. 

The Chairman, Mr. Baldwin La.thau, in closing the discussion, 
said that Professor ilobinson, if he had been present, would have been 

tuite equal to the tuk of dealing with the views of those who had 
iscussed his paper. In Professur Kobiuson's absence ho would take 
upon himself to point out the difference between tbe question of the 
utilisation of sewage on hind, and that of the pollution of the land. 
In his own address he laid down three essential conditions as neces- 
aary to produce disease, and had declared that in tbe absence of one 
condition, disease was not produced. They had tbe experience that 
in the years when the groimd was saturated with water tbe period 
was a iiealtby one, and he was not going to say that sewage farms 
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should be eslablisbed where there waa the slightest chance of coatarai- 
nating underground water aupplies. He could not help referring to 
the fact that in 1875 there was a violent epidemic of typhoid fever 
at Croydon, and that the sewage of this place waa applied directly to 
land without defecation, and at that tinie the inhabitants surrounding 
the Bewage farm procured their water supply from local wells, the 
wat«r in which fluctuated with the proiimity of the irrigation works 
to them : yet in thia year there was not a aingle case of typhoid fever 
in that neighbourhood. He acknowledged that in eoroe cases, where 
the three essential conditioDB for producing disease were present, 
there disease would come ; but what he wished to impress upon the 
minds of bis hearers was, that the placing of sewage direct upon 
land did not necessarily produce diseaae. as some seemed to think. 
With regard to the Bill for the Purification of Bivers, it had been 
stated by Major Flower that Mr. Michael had withdrawn because a 
standard of purity was objected to. The fact waa, however, that Mr. 
Michael's withdrawal was due to the Bill being badly drawn. On 
the point of the manufacturers' pollution of the rivers, there was 
no desire on the part of anyone to injuriously affect manufacturers ; 
but it would be well for manufacturers to take note of the fact 
that water waa likely to be increasingly dear, and the more it waa 
pollutwl the dearer it would become. They could not, by reason of 
tlieir pollutions, use the water whiirh flowed by their premises, and 
they had to buy water which was brought from a distance. Now it waa 
for them to take into consideration whether it would not ultimately 
be cheaper for them to purify the water they uaed than to buy water. 
He proposed a vote of thanks to Professor Bobinsan for his paper. 
Thia waa carried unauimoualy. 



On " T/ie S}ie_^eld Corporation Seteage WotIu" by Johh 
Meabill, Chairman of the Sewerage and Kivers Com- 
mittee, Sheffield Town Council. 



The jwpulation of Sheffield is a little over 300,000. There are 
about liVOO acres within the borough, 5000 of which are 
sewered and drained. There is no si'panition of surface from 
house drainage, and the daily dry-weather flow b ten million 
gallons. 

TliL* disjHisat of the sewage of the borongh haJ occujiied the 
attention of the Council pretty continuously during tlie riaat 
twenty years, and altbougli several eDgiDeers of eminence bad 
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Deen consulted, no action had been taken, vrhen about four I 
years ago tlie pressure of an a]>ii]ication to tlic Court of 
Chanceiy forcecl upon the Council a. necessity for immediate I 
action. I 

A Committee was at once appointed with iitstrnctiuns to advise ' 
the Council ns to a suitable scheme, with a view to its speedy 
adoption. As the result of an exhaustive consideration of the 
subject, the Committee laid down a series of conditions which * 
they considered in dis[>en sable in a perfect scheme, though not , 
witn the expectation of finding any one which complied with 
the whole of the conditions. I 

The conditions were : — 

1. The process must not on]y cause no nuisance, but thero 
must be no appreciably disagreeable smelt, because in the case 
of sewage operations it is found that a very little smell soou gets ' 
magniiied int« a very great nuisance. I 

2. The process must be one that can be carried on at all timea 1 
and in all seasons. 

3. The system must be one which will lend itself to an in- 
definite future extension. 

4. The process must completely separate the solids from the , 
liquid, producing an effluent sufficiently pure to nm into a rivet i 
with a fairly rapid current. , 

5. The system must be one in which advantage can be taken 
of any new discovery or invention. 

6. The quantity of land required must be small, and the 
process must be one that can be carried on on the confines of I 
the borough, or witliin a very short distance. 

7. The process must be one into which the commercial element 
enters as little as possible. 

8. There must be no possibility of percolation into wells or 1 
springs. 

A thorough e^iamination was then made of every known j 
process. Visits, in some cases again and again renewed, were 
made to what were considered the best and moat representative 
examples of every system. 

One of the first results of the Committee's enquiries was the , 
rejection of everything in the shape of land filtration or sewage ' 
farming. J 

These were found to comply with scarcely any of the con- 
ditions laid down. 1 

It was found that there was considerable nuisance attached 
to the prficess, \ 

That it could not be carried on at all times and seasons] i 
little or no pui'ification taking [jiace iii the autumn and winter. 
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That no advantage could be taken of any new invention or \ 

That the quantity of land required would be verj' large. 

That the process could not be carried on near the town, there I 
being no suiEcient qnantity of land for many miles, consequently 1 
tile sewage would nave had to be conveyed a long distance at j 
great cost. I 

That the commercial element entered into the process to a ] 
consitlerable extent. 1 

And that there was considerable danger of percolation into \ 
wells and springs. 

The conditions complied with were : — That the system lent 
itself to indotinite future extension, always supposing there was 
suflicient land in the neighbourhood of an already established 
farm. 

And that the effluent produced, was sufficiently good to send 
into a river with a fairly rapid current. 

The committee were thus compelled to tnm their attentioa 
to chemical treatment. Whilst several materials are used, ■ 
there are, broadly speaking, only two systems of precipitation^ 1 
the continuous and the intermittent. 

The continuous was found to be in operation at a great num- 
ber of places ; the intermittent at only one, namely, Bradford. 
A careful comparison of the two, showed that the continuous 
fultilled a considerable number of the conditions laid down, 
but that it failed in several which the committee considered 
vital, whilst the intermittent seemed fairly to comply with all. 

Both complied with the first and second conditions, namely, 
that the process should be carried on without nuisance, and at 
all times and seasons, but the continuous broke down at the 
third, not lending itself tu indefinite future extension, it being 
found that if there was an increase in the quantity of sewaue 
one of three things must happen, either that increase must be 
permitted to run away untreated, or the flow of the sewage 
through the works must be increased, thus decreasing their 
efficiency ; or there must be a re-construction of the works on a 
larger scale. 

The continuous broke down also at the fourth condition, it 
being found in every case that there was a considerable quantity 
of stiliil matter in the effluent, such being the lightest and very 
foulest fiEcal matter, and resulting from the constant flow being 
maintained. 

The inteiTnittent complied with both these conditions, being 
capable of any future exh-naion, and in consequence of the sew- 
age hanng a period of complete rest, entirely separating the 
scJid matter. 
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Both systems seemed to com[il_v very fairly with the other 
comlitions. 

The committee accordingly rerommended the Counril to 
adopt the intermittent system of precipitation, as in operntion 
at Bi-adford, and the engineer to tliose works, Mr, O. Alsing, 
was instructed to make the necessary plans, an admirable site 
of about 23 acres having been secured. 

The works have been completed and in operation for about 
four montiis. They cover about 7J acres, and consist of 
a main building and 30 tanks, each ha\'ing a capacity of 50,000 
gallons, together with an oxidising weir and two filters to each 
tank. 

The process may be said to consist of four parts or sub- 
processes : subsidence, precipitation, oxidation, and filtra- 
tion. 

The sewage enters the works and flows through four deep 
subsiding tanks. These act also as catch-pits, and are for tiie 
purpose of aiTeating any floating solids, as well as separating 
the heavitir solids contained in the sewage. The reasons for 
this separation of the heavier solids are flireefold : firstly, the 
heavier sohds form a compost wliich can be readily and easily 
got rid of : secondly, the quantity of sludge from the precipi- 
tating tanks is thereby reduced; and thirdly, the separation of 
the heavier from the lighter solids abolishes all nuisance in the 
drying. 

From the subsiding tanks, the sewage flows forward under 
the floor of the main building, and receives the milk of lime. 
It then flows through a convening channel, which serves also as 
a mixing chamber, where, by a beautifully simple and ingenious 
arrnngi-ment, the lime is most thoroughly mixed with the sewage 
without the use of any machineiy whatever. So intimate is this 
admixture, that the quantity of lime has been reduced from one 
ton ver million gallons to fourteen cwts., a sa^-ing of about one- 
third. The sewage is then admitted into the precipitating tanks, 
which ore the most important featurw of this process (first intro- 
duced by Mr. Alsiug, at Bradford), and from which it takes its 
name of intermittent precipitation. 

As soon as a tank is full, the flow is shut off, and the ncwugo 
allowed to remain completely at rest. The advantages of tliis 
method of treatment are very great. By it we are able to get 
rid of every trace of solid matter, which cannot be done where 
a constant flow is maintained. The writer has examined large 
numbers of samples of efllaent from works on the continuous 
principle, and never yet found one which did not contain solid 
matter. This consists of the lightest and foulest of the fcecftl 
mutter, and it is this which decomposes and sets up thut si 
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(lary feraieiitation which has been so much complained of in 
coniicctioD with precipitation works. 

Id the Slieffidd works, twenty-five minutes after a lank is 
filled, complete precipitation has taken place, and the claritit-d 
sewage is as clear, bright, and colourless as spring water, and 
contains not so much as a trace of solid matter. 

The importance of the complete removal of the solid matter 
cannot be over stated, because it permits the subsequent filtration 
of the effluent by artificial filters to any degree of purity. If 
till- frtlnent from the tank contains solid matter, as with the 
ci'ntinuous system it does, such solid matter gets into the jxirea 
of the filter, wliere it rapidly decomposes, rendering the filters 
foul and unfit for use. Another great advantage is the removal 
of the sludge from the tanks eveiy time the ^uent is run off, 
thus preventing decomposition. With the continuous system, 
the sludge, accumulating sometimes for weeks, decomposes and 

fives off gases which are taken up by the partially pui'ified sewage 
owing over it, rendering the effluent in some cases little better 
than raw sewage. 

The next feature of the works is one entirely novel, namely, 
the oxidation of the effluent. Oxygen is the great purifier, and 
to quote the Glasgow report, " if an effluent is brought into 
contact with oxygen, either by churning it up with air, or pass- 
ing it over numerous falls, or ex|}Osing it in a thin stratum to the 
air, it sfieedily becomes inodorous and no longer putrescible." 
Several methods have been proposed to effect this, one being 
the pumping up of the effluent and letting it fall in a broad 
thin stream ; another, the blowing of air into it, but all these 
methods would be costly in practice. The problem has, how- 
ever, been solved in tlie Slieilield works, in a very simple 
manner (the only cost being a slight addition in the coustruo- 
tion), by the establishment of weirs, one to each tank. The 
clarified sewage runs from the tanks in a very thin stream 
over a weir, with a slight fall, cximsing a very large surface to 
the air. This simple arrangement will play a very important 
part in the future of sewage purification. 

From tlie weirs the sewage runs through two filters, down- 
ward and upward. 

The use of filters is a very important matter for local autho- 
rities, giving them power to meet any legislative change which 
in the future may be made. 

Supposing A standard of purity to be established hy Parlia- 
ment, and to be higher than is recognised at present, all that is 
re(]uired is to alter llie filtering material, to produce any quahty 
of effluent that may be deslrecl, of course somewhat increasing 
the cost of working. 
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The filters are so constracted that after a tank is run off the 
filter used can be completely emptied of lii^uid and allowed 
a period of rest, so that the filtering material becomes re- 
charged with oxygen, thus increasing the efficiency of the filter 
and prolonging its life. 

The sludge runs by gravity from the tanks into a collector, 
from whence it is pumped into open air drying ponds. These 
pouds are placed at a higher level than the tanks, consequently 
the supernatant liquid can be run back inte the tanks antl 
treated over again. It is found that by thus raising the drying 
ponds the water ia more effectually srun off and the sludge got 
into an easily portable condition, 

In the neighbourhood of ShefBeld there are large tracts of 
sandy land which at present will grow scarcely anything. 
Copious dressings of sewage sludge would he of great benefit 
to this land, and no doubt Is entertained that considerable 

Quantities, if not all of the sludge produced, will be disposed of 
or this purjtose. 
Tlie advantages of the intermittent system are : 
Simplicity. 
Great efficiency. 
Small tank area required in comparison with the contiauoosil 
system, which may be seen from the following table : — 



Daily Flaw. 


Tank Area, 


Tank Area, calculated on 
basis of umform daily 
Hon of 10 mjllion gulls. 


Leeds. 10 million galls. 
Coventry 3 „ 
Burnley IJ „ 
Salford 5 „ 


72,000 so. feet 
33.600 „ „ 
18.275 ,. „ 
140,000 „ „ 


72,000 square feet 
112,000 „ 
122,000 „ 
280,000 „ ., 


Sheffield lU „ 


55,000 „ ., 


55.000 „ 



Economy both of construction and in working. 
Perhaps the most remarkable feature of the Sheffield Works 
ia their cost, which has been £32,000. 
The working expenses will not be more than £5,000 a-year. 
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On " Municipal Government in iU Relation to the Public Health," 

by AlD. J. S. ROWNTREB. 



No proverbs are more venerable — not to say trite — ^tlian tliose 
which enforce the uncertain duration of human health and life. 
The spread of civilization and the crowtli of knowledge have 
not materially mo<liiied t.lie force of those precepts which counsel 
men not to " boaat of the morrow " — not to say they will do this 
and that a week or a year henc«, forgetful that life and health 
may not then be theirs. But whilst this uncertainty exists In 
scarcely diminished force as respects the individual, the growth 
of historical and statistical science has demonstrated that the 
probable average health and duration of life, in communities of 
raen, can be presaged with approximate accuracy. On the 
apparent paradox, that the duration of life and health, whilst 
absolutely uncertain to the iudivitlual, is conn»aratively certain 
to the community, has been erected the whole system of Ufe and 
health insurance. 

It has also been established with continually increasing clear- 
ness, that the vital and sanitary well-being of a community are 
lapable of being largely influenced, for good or evil, by the 
action of social, economic, and political forces. In his famous 
chapter, on the stftte of the English people in lfi85. Lord 
Macaulay has shown how much the term of human life in this 
country has been extended since that date, with a corresponding 
diminution of disease. He mentions that in lfi85 one Londoner 
died in every twenty-three [43^ per thousand], as compared 
with one in forty [25 per thousand], when the eloquent historian 
wrote." In his recently published essay on the progress of the 
working classes in the last half-century, Silr. R. Giffeu has 
skilfully marshalled a multitude of facts in support of liis 
argument', and amongst these, points to an average extension of 
life in this country, in recent years, amounting to not less thao 
two years in males, and nearly tliree-and-a-half in females, t 

Writers like those just quoted are chiefly dealing with the 
vital statistics of the people in their relation to questions of 
national policy. In the present paper I propose to discuss the 
humbler tlicme, of the connexion of local or municiital govern- 
ment with the public health, although it is hardly possible 
entirely to separate the action of the local from that of the 
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central government. The local authority is often the handmaid 
of the central government — the executive hands carrying out the 
behests of the directing br^in. It will not, however, be difficult 
to establish how influential is the action of municipal govern- 
ment in its relation to public bealth, I cannot hoi^e to bring 
forward new facts, or even invest old ones with a charm of 
novelty for the members of the Congress, familiar as they are 
with sanitaiy ncienco. But as one of the objects oi^ this 
Congress is to increase public interest, and to enhst public 
opinion on the side of sanitary measures, it may be useful to 
repeat for a partially popular audience, facts which have become 
the common-places of experts. This is all I aim at in the 
present paper. Repeat, repeat, was the dictum of the greatest 
of orators. Line upon line, precept upon precept, was the 
motto of prophetic teaching. 

In meeting at York, the Sanitary Congi-ess has the ad^-antage 
of mingling with a population living on a site that has pro- 
bably been uninterruptedly inhabited for as long a time as any 
in great Britain. The long history of the City furnishes 
many illustrations of the progress oi sanitary knowle^lge, and 
ita present condition in the matter of health is a testimony to 
the value of the science which this Institute labours to ad- 
vance. I propose in the first place to draw your attention 
to some of these illustrations drawn from the local history 
of York, then to glance at the sanitary achievements of some 
larger municipalities, and in conclusion to indicate some of the 
paths in which municipal governments may hope yet further 
to advance the health of their localities. 

We know too little of Roman York — Eboracum— to induce 
us to speculate on its sanitary conilition. Here, a^ in other 
cities of the Empire, the Romans observed some of the laws of 
health, which suosequent generations neglected. They interred 
the dead outside their walls. They sougiit personal cleanliness 
through the use of the bath. It may reasonably be assumed 
that here, as in Rome itself, and as was commonly the case in 
its provincial cities, laws were in frirce to secure the cleansing 
and repairing of drains and Bewers, under the supervision of 
officers closely answering to the public health officers created in 
this country by recent legislation. 

As a great military ana ecclesiastical centre, York repeatedly 
suffered during the middle ages from the ravages of war and 
pestilence. Its population was subject to the diseases of those 
times, some of which are now unknown. In the stir of the 
Crusades, leprosy, which had long existed in Western Europe, 
appears to have become more frequent, and at a period when 
the population of this Ci^ was only one-fourtli ' ' 
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large as it now is, there were at least five Leper Hospita 
located here. They all stood without the City walls.' Leper 
windows in one or two of the village churches of the neighbour- 
hood, are another indication of the prevalence of this dreadful 
disease, now happily banished from this country- 
Visitors to the City, as they leave the Railway Station, see 
before them a small cemetery, in which are interred the remains 
of a number of persons who died from the cholera in 1832. It 
has been well pointed out by the late Dr. Laycock, that the 
cholera mortality of 1832, though it escited intense apprehension 
at the time, was relatively small compared with that of previous 
pestilences, The deaths were 185. Thev would have been 
9,000 had the epidemic been as fatal as the plague of 1604.t 
In the report of the Koyal Commission on the health of towns, 
1844, special attention is drawn to the essay of Dr. Laycock on 
the health of York. His investigations, say the commissioners, 
have traced back for tpwards of two centuries, the Ojieration 
of like physical causes, producing different forms of epidemic 
disease, prevalent under similar conditions, always in the greatest 
intensity in the same quarters of the City. 

The more carefully the plagues of the middle ages have been 
invcBtigatcd, the more impressive becomes the evidence of their 
frequency and malignity. It is imjMtssible to say how often the 
population of York' has been decimated by pestilence. But It 
must ha\e occurred very many times. With the help of Dr. 
Laycock's papers, and other materials, I have prepared a chroQf^ 
logical table showing the dates of the best known visitations. 



1349.- 



, 1379.- 



YoRK S.miTAiiy Chronology. 
—The Black Death. In York 17 parish priests died out of 21, 
In the East Hiding 59 out of 105. In the Archdeaconry 
of tht> West Riding 119 out of 200. (Seebohm in Fort- 
niRhtly Keview, vol. 2, p. 158.) 
— UnuBiial mortality. (Layeock, 250.) 
—Great mortality in Mortli of England. (Gent.) 
— Peetilenoe. Sweating Sickness. Gent says 11,000 persons 
were buried in York this year. (An incredible statement.) 
-Pestilence. 

I486.— Sweating Sickness appears to have been rife in York before 
battle of Boswortlj, wLenoe it is commonly said to have 
been spread through the country. 
1493. — Sweating SickneBs prevailing in York. 

• One at Dringhousos, one St. Katberiue's Spittol on the west side of 
the Mouot ri>sd, one St Lov's in ^loukgata, one St, Uatsn'a in Fisliergate, and 
one au Mdiolas on ibe Hull road. 

t UUtor}' of Englaad, Vol. 1., 424, 
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1500. — Archbiatinp Botherham diedof the pisgueat Cawood, "caught 
probably at York." (Laycock, 252.) 

1550-51. — A Contagious Disease, a " playg of pestileoa," exceedingly 
destructive of human life in York. 

1550 & 52.— Corpus Chriati pageant suapeoded on account of the 
plague. (Dav-ies' York Becords, 262.) 

1564-5-6. — Observant^e of pageant again suspended in consequence of 
" war and sickneas. 

1604.— "The Great Plague in York." Mortality 3.512 in a popula- 
tion of about 11,000. The Lady Mayoress, Mrs. Thomas 
Herbert, wa« amongst thoae who died. 

1631-2.— Outbreak of Plague in York. Wentworth Lord President 
of the North. 

1682, — Water distributed in York through wooden pipes. 

1715-35. — Dr. Clifton Wintiingham gives the mortality in York m 
about 1 in 22 of population [4fii-per thousand]. 1715. — 
Small-pox confluent. 1719.— "Putrid Fever," Typhus. 
1720. — Influenza and Cholera epidemic. 1721.— Measles 
epidemic. 1723. — Small-pox confluent. 1725. — Measles 
epidemic. 1726.— 8mall-poi. 1728.—" Putrid Fever." 
1731-34.— Small-pos. 

1757. — Construction of Naourn Locks. 

1777._Dr. White estimated'popiilation of York, 12,798, mortality 
1 in 28-22 [35i per thousand]. 

1&12.— Asiatic Cholera, 430 cases, mortality 185. 

1844. — Commission on state of large towns. Dr. Laycock's report 
on York. 

184B. — Asiatic Cholera, a slight outlireak. 

1850. — Water-works removed to present locality, 

1853. — York Sanitary Improvement Act passed. 

1872.— Medical Officer of Health appointed. 

1884. — ^Typhoid Fever, about 342 cases, mortality 57. 

1885.— Death-rat« 179 (lowest yet recorded). 



The Black Death of 1349 has been shown by a recent author 
to have fallen with the most signal malignity upon the counties 
of East Anglia. Its rav^es, however, extenileil to tlie whole of 
the kingdom, and in the City of York "it raged furiously from 
about the Ascension to the feast of St. Joincs the Apostle." 
(April to Joly.) Seemingly, three-foorths of the parish priests in 
York lost their lives in this pestilence. Careful writers oatimat« 
that more than half the entire population of the country died. 
The far-reaching effects of this mortality upon the economic 
history of England, have only come to be fully recognised Jn 
recent years. 

Drake, the historian of York,csll3 thcpla^ie of Ili04 the last 
that visited the City, but tins is incorrect. There was a visita- 
tion In 1U:J1 which possesses features of sj^cial inteR'st in con- 
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nection with the purpose of tkis paper, from its ravao;eB having 
been circumscribed by the enew^- of the local authorities, acting 
under the strong hand of the President of the North, Thomas 
Wentworth, afterwards Earl of Strafford. "You have here, 
under his Majesty," said Wentworth, addressing the Lord 
Mayor (Robert Hemsworth), "the charge and government of 
this people, which is to be required at your hands, both before 
God and man, more especially by myself and this Council, as 
persons trusted in chief and accountable as well a* yourselves; 
and, therefore, in discharge of my own, not duty only to my 
master, but my affecdon also to this town, I do expect that you 
punctually observe these orders following. Withall, I must tell 
yon plainly, I will inform myself very diligently how they are 
observed and executed, and shall proceed severely to punish 
your negligence and others disobedience of them ; and that shall 
Wilson, the chiurgeon, in particular smart for, when it may 
be he little dreams of it. Tliese are not things to be jesten 
withall." 

How the policy of " Uiorough " breathes through every 
sentence of tnis letter I The directions which follow were 
chiefly aimed at preventing the spread of contagion by the 
isolation of individuals, households, and infected districts. 
Offenders agiunst the regulations were "soundly whipped," set 
in the stocks, or heavily Bned. Dogs and cats were slaughtered, 
as supposed to carry the infection. Houses were cleansed. 
Infected clothes were burnt. The prompt burial of the dead 
was enforced. The medical remeaies were according to the 
knowledge of those days." In general terms it may be said 

* I'recepu preicribed by IvHiiied nnd HpproTed phyBiciaUB: — 

1. " Let ihose poor people who are afraid to be infected by being 
employed about the sick, eat butt*r aiiU bread, with sage, sorreU, or 
garlitke pilled, in the morning before their emjiloyment, 

2. " Let them put into their drink ginger sliced, and at«ep in it the 
tops of wormweed, first washed and burnt. 

3. " Let them shut in their moutlis, lettwall, or angellico for want 
of it, or gentian. 

4. " Lei them tie upon a stick, poise wi»e, a little piece of sponge 
well dipped in white wine vinegar, lamphorat^d, which they may have 
at the ajjotbeearies. 

5. " Let the mfeoted house be perfumed with tbe perfumes of tar, 
pitch, or rosin, or juniper wood, iind also all their cIotheB ; also let 
ibew perfume tbeir liouswi with vinegar, or rosemary, or bay-leaves. 

6. •• If any botches, or plague-sores arise, let them uae either of 
these mediciDt.-a to draw Ihcm io a head, and to ripen and burst them, 
\it.: — Take the roots of white liL'cs, roast them well in a good 
(juantity of sorrel] lapped in a wet paper; then stamp them, and 
apply them hot to the swelling, and let it lie too twenty-four bours, 
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the remedial and preventive measures enjoined are similar to 
those BO graphically described by Daniel Defoe in his famous 
story of the Plague in London (1665). The principal mortality 
in the York plague of 1631, was outside the walls, m the parish 
of 8t. Lawrence. In the City itself the deaths were not 
numerous. The exemption enjoyed made tlie citizens very 
grateful to Weotworth for the singular energy he had put 
forth on their behalf. A full account of this outbreak of 
plague, from the pen of the late Mr, Dalies, wUI be found 
in the report of the Yorkshire Philosophical Society, 1873. 
It is a suggestive illustration of the successful application of 
municipal authority, to the furthering of the public health 
according to the methods of the seventeenth century. 

In the early years of the next century, we leam from an essay 
of Dr. Clifton Wintringham, that the deaths in York exceeded 
the births by 20 per cent., and annually amounted to about 1 
in 22 persons — 45^ per 1000. Small-pox, measles, inSuenza, 
and malarian fevers, were often epidemic. As the years of the 
eighteenth century rolled by, the health of the City markedly 
improved. In 1777, Dr. White, of York, communicated a paper 
to the Royal Society, in which he eives particulars of the 
mortality of the previous years. This had now fallen to 3(1 per 
1000, and for the lirst time for centuries, as Dr. Laicock 
believes, the births exceeded the deaths. Dr. White attributed 
this improvement to the widening of streets, better paving, and 
the construction of new drains, hy which the rain water escaped 
more rapidly, making the houses drier and cleaner. An impor- 
tant event had been the construction of the weir across the 
Ouse at Nabum, in 1757, by which the river ceaj*ed to be tjdal 
at York, and the banks, which had exuded malarian vapours at 
low tide, were henceforward always under water. 

The amelioration in the health of the Citv continued to advance 



or apply fresh if need be. 
oS, in the chimney fire, 
handful of mallows, of sorrell 
ten, two injons pilled and shced 
until they come to a soft pultis 
plnce, thick spread, and this re 
after it is taken off as before said. 



But be sure to burn the plaiater so taken 
Or this! Take a quantity of leaven, a 
much, of 8Cabi"UB as much, figgs 
et all these be boiled in old ayle 
itarap it, and apply tt hot to the 
*■ every twelve hours, burning it 
They may lirink, (if they c 
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it) whigg or buttermilk, but not wey. All the ubove written direc- 
tions serve as well (or more proper) for the infected, as for those who 
are not. 

" Mr. Slinger, the apothecary, was desired to make plaisters to 
apply to the inside of the thighs of such as are in danger of falling 
sick of the infection, whicii is thought tu be very good for drawing i 
out the malady and malignity of the diseafie." 
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throughout the long reign of George III., and that of his §ac- 
cessor, and as Dr. Laycock says, "when the epidemic cholera 
first appeared in England, in 1832, the sanitaJry condition of 
York WHS still low, although when compared with that of the 
previous century, it was improved to an extraordinary degree." 
Dr. Laycock gives the following table of the rates of mortality 
in York in the eighteenth centuiy. Having regard to the 
imperfect registration of the period, the figures must be received 
with some caution. I 

Table shoiring the proffreuiva improvement in the health of 
York since the commencement of the last century. 
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61770 to 1781 




12,798 
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ei-3 


16-5 


23-34 


28-39 


1781 to 1791 


4,'33ft 


14.079 


37-92 


62fl8 


14-67 


.^52 


32-08 


1701 to 1801 


4,rai 


1B.145 


37'I3 


62-87 


14-44 


30-64 


3238 


ISUl to IHNt 


2,(i38 


17.181 


35-S3 


64-17 


13-54 


28-36 


33-8* 


1806 to 1811 


2,'i92 


18517 


37-30 


82-70 


1,V65 


30-90 


35-T8 


iailtol81« 


2im 


18>)2 


33-84 


efl'16 


17-71 


30-47 


40^ 


1816 to 1821 


2.557 


20,787 


3.V&8 


64-12 


!6-fi3 


31-4 


40-58 


1821 to 1828 


3,B43 


23,523 


36-23 


63-77 


16-8-i 


32- ,56 


44-Bl 


1836 to 1831 


3,083 


28.260 


SOW 


63-13 


13-1)4 


2fl-39 


43-30 


ISUtI to 1841 


xm 


30,162 


4*10 


67-84 




32-21 


37-77 



',* Tba Bvera|{o sDnuitl mortslily of cBOh of the periods in this tkbla, li 
coDsidcred lu represent in g the mortality of the tut year of the period, on tba 
populatioD of wbicb. the ratio of persoae liring. to one death itnnu&lly, is cat 1 
eijfiited. The perceotaf^et are from 2A,Ono deaths in the pnrieh registers. 

a. This estimate is on ilatH from " I>nike's History of York." 

b. Prom data published by Dr. White, of York, in the 72nd volume of tile 
" Philosophical TranBHCtions," 

The outbreak of cholera in 1832, stimulated many sanitary 
measures, carried out at that time by the City Commissioners, 
whose powers were subsequently vested in the Cor|>oration. 
In 1850, the water supply drawn from the river Ouse was 
enlarged and improved oy filtration. In 1853, an important 
Sanitan,' Improvement Act was obtained, by which the sewage 
Jisclmrging itself into the river Foss, was intercepted and taken 
mUf the Ouse. This costly undertaking, to defray the expense 
of whii'h a special rate was borne by the citizens for 30 years, is 
believed to have been attended by excellent results, In 1872, the 
Coqwration appointed a Mtvlieal Officer of Health. It has sub- 
sfiiuently erected Public Baths and a Fever Hospital. Concur- 
rently with these measures, the annual death-rate has been low- 
ered nearly 2 per 1000 in the last 10 years, and the mortality of 
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the City is now &s low as the avevape of urban communities In 
England and Wales. Htill it ia higher than conld be desired. 
In 1884, an outbreak of typhoid fever excited considerable 

pprebension, and since that time tlie drainage ^stem of the 
_itv has received niufh consideration from the Medical Officer 
of llL-alth, and is at the present time the subject of a special 
inquirv by direction of tlie City Council. I subjoin the annual 
statistics of births and deaths in York since 1874, also a Tabl% 
showing the mortality from certain specified diseases, for the 
same period, taken from an exhaustive report, by Mr. North, 
preaented to the Council in February, 1885, which contains 
full infonnation ou the recent sanitary state of York. (For 
Table see page 205.) 

We will now leave the City of York with its comparatively 
small population, and glance at the recent experience of the 
great commercial community living on the banks of the Clyde. 
The City of Glasgow can present a particularly interesting 
record of the sanitary benefits its inhabitants have enjoyed, by 
the intelli^nt vigour of its municipal government. Amongst 
the agencies which have amelioratea the condition of Glasgow, 
its unrivalled water supply stands prominent. Upwards of 
£2,000,000 (£2,202,789) have been spent in bringing the water 
of Loch Katrine to the 750,000 people living in Glasgow. But 
this outlay (large as it sounds), has secured a bountiful supply 
of water almost absolutely pure, clear to the uttermost and with- 
out colour, at a less cost to the community, than that of most of 
the great cities of the Empire. Five and twenty years ago, it 
was estimated that through the purity and softness of this 
Vpfater, the Glasgow people saved £40,000 per annum in soap 
and tea alone. The Corporation of Gliisgow published last 
a volume of 304 pages, drawn up by the City Chamberlain, 

ames Nicol, Esq., giving in detail the vital, social, and eco- 
nomic statistics of the City.* These figures, says Mr. Nicol, 
show that in the ten years ending with 1884, 600 lives per 
annnm were saved in Glasgow, which would have ended, had 
the people died a& fast as in the ten years ending with 1874. 
The whole lessened mortality of the decade must represent a 
population, now living, equal to that of the town ot Malton. 
This fliminution of mortality has largely resulted from the 
specific measures taken for the [irevention of fever since 1869. 

■ Other Curpomtioaa tnifibt do well to follow the example of Glasf^w in 
publishing facts relatiiiK to their ndmiiUiStration. The iobabitmitj ot a looUity 
are often very ignornnt as to what their muaicipal rulers Are doiufc. Oredt 
service may be rei>dered to Muulary work by krapinR the public mind 
informed, tliriiuftli the local Dewspaper press and otherwise, as to the measure* 
which a municipalily is carryinf; out, the reaaons for them, and their reaults 
when Dniahed. Booki like tbii of XT. Ificol'i miTtnre an intelligent local 
patriotism. 
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About tliat time tlie Health Conimittee addressed tlipmsolveS 
vigorously to ascertain the causes of the prevalence of fever, 
and if possible to remove them. In 1869, 1256 deaths were 
registered from different kinds of fever, typhus claiming 970. 
In the last four years the deaths from fever have never reached 
300, and for ten years the annual mortalit)' from typhus has 
been under 100. Mr. Nicol tells us that it was clearly shonii 
that iusaiiitary conditions orlmuated the pestilence, and that 
once generateti it spread rapidly from house to house, from 
court to court. Isolation, followed hy fumigation, was found to 
he the surest way of pre^-entin^ the spread of the fever. The 
compulsory powers for securing this, and carrying out other 
sanitary measures were put iu operation. At first tlie vigour of 
the health officers excited opposition, but tliis was surmounted, 
and now every one recognises their high aim and submits to 
their administration." 

Mr. Nicol 8U]»plies the following statistical information as to 
the fever mortality in Glasgow for the past eighteen years : — 

G1J.SOOW. 
Febrile Mortality in past eighteen years. 
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If time had allowed, it would have been interesting to have 
described some of the other works whicli have been carried out 
by the Corporation of Glasgow. Something of the magnitude 
of its administration can be surmised from the growth of tlie 
municipal revenue from £15,340 in 1844, t« £l,18t5,278 in 
1883. I cannot, however, stop to speak of the removal of 
old and dilapidated property, of the elaborate system by 
which the City is cleansed, ot tLe parks, markets, or libraries, 
or of the wonderful "growth in the navigation through the 
deepening of the Clyde. These are characteristically set forth, 
in much detail, in the volume 1 have referred to. Whilst her 
municipal goveniraent is thus a^lministered, Glasgow will have 
no need to fear that the motto of the burgh will grow obsolete 
— " Let Glasgow flourish." 

Visitors to Birmingham at the recent meeting of the British 
Association, were furnished with a particularly well-written 
hand-btxik of information about the capital of the Midlands. 
From the preface I copy one paragraph referring to the 
achievements of the Corporation, in respect to the health of the 
town: 

" Immediately after the passing of the Public Health Act, 
1672, tlie Borough was constitutea an Urban Sanitary District, 
»nd the Council, as the Urban ISanitary Authority, set itself 
vigorously to the work of improving the public health, A 
Borough Hospital, for the ti'eatmcnt of small-pox and scarlet 
fever, was established iu 1874. The Public Health Act, 1875, 
indirectly removed, for sanitary purposes, the limit on rating 
powers to which the Council were obliged to submit in their 
Act of 1851. By the zealous laboui's of the Health Com- 
mittee, and the liberal application of the pecuniary resources 
placed at its command by the Act of 1872, the death-rate has 
been reduced from 24-8 pr 1,000 Jn 1874, to Ul-1 in 1885, 
although the mean density of the jMpulation has increased in tite 
same period 20 per cent.' 

It would be easy from the history of other English munici- 
palities, to relate achievements not less striking than those I 
have drawn yonr attention to. But this is unnecessary and 
might be tedious. The experieace of York, Glasgow, and Bir- 
mingham, may be taken as representative examples, all showing 
how much Is ui the power of local governments to effect for the 
health of the people. We will now turn from the records of 
the past, to consider the means whereby in the future municipal 
goverumeiits may best promote the public health. For it would 
Be a great eiTor to suppose they have reached the limits of 
their powers, although when oue reviews the sanitary history 
of our ancient cities, or the more recent achievements of our 
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foremost municipalities, one is struck with the great advance 
which sanitary knowledge has made. I hardly e^Laggerate in 
saying that sewage has become one of the most popular ijuestionB 
of general conversation. The widespread interest now taken in 
sanitary matters meets you in unexpected quarters. Visitors 
to schools and other public buildings, will often exhibit as much 
interest in the drains as any part of the structure. In the 
recent political discussions on tlie government of Ireland, the 
high death-rate of Dublin has done duty as an argument 
against giving increased powers of government to pnsople who 
did not employ those they already possessed to keep their own 
population in health. Localities nave learnt that disease and 
death are costly. A high death-rate is a tlistinct loss to a com- 
munity. The British watering-places vie with each other in 
endeavouring to show from statistical data, their own superior 
salubrity. One corporation has, we believe, circulated instruc- 
tions for the ]>roper bringing up of infants. Another made 
an inquiry into the causes of juvenile mortalitv, when the 
repstrar's figures disclosed deaths in excess of tliose of com- 
peting watering-places, and discovering a repreliensible habit 
amongst its constituents of feeding infants on kippered herrings 
and gin, eudeavoured to dissuade parents from supplying a diet 
BO injurious to their children, and so detrimental in its results 
to the good name of the town. Wlien an outbreak of fever 
occurs, the popular voice at once demands the presence of 
an inspector to track out the cause, and public meetings are 
held to incite the local authorities to increased vigilance ia \ 
cleansing the streets, flushing the drains, and removing nu^ ' 
sauces. A former generation would have marked the cessation 
of a [wstilence by erecting an altar to an unknown god. It is 
an immense gain to the cause of sanitary science that the 
popular mind lias been imbued with a belief in the connexion 
between many forms of disease and removable causes. A great 
deal has been achieved when jKipular opinion has been enlisted 
on behalf of the measures needful for the public health. When 
the people sec that these measxirea are for their own goo<l, and 
the good of their children, our popular municipal goiemmenta 
become the sti-ongest of all governments for the attainment of 
the desired ends. From the sanitary standi)oint they realize 
President Lincoln's ideal — government of the people — by the 
people — for [the health of] the people. To an intelligent popu- 
lation, iti munici]>al government becomes the authoritative 
expression of its wishes in sanitary affairs. Hence the great 
importance of the penonnel of our municipal bodies, if the 
connexion between a healthy population and good municipal 
government were yet more generally recognised, a more widely 
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diffused and a more intelligent interest ivould be taken in the 
selection of councillors than is now tlie case. This would show 
itself both in the choice of candid&tes, and in inducing fit men 
to be willing to take the appointment. In some localities 
municipal omce is honoured, and is an object of ambition to able ■ 
and educated men. In other places, it is too much the faabioo 1 
in the educated circles to reckon the office of councillor or | 
alderman, infra dignitatetn. When a corporation has l>een I 
elected how may it best servo the sanitary interests of its I 
constituents? You may assume that all its members would I 
rather see their locality nealthy than unhealthy. It is also safe I 
to assume that there will be a considerable number who have i 
but tittle knowledge how this is to be brought about. The I 
main work of a corporation is done by its standing committee. 
You want public spirit amongst its members, and a sense of 
responsibility to the population they represent, which shall 
secure upon the health committees the presence of those 
members who hare special acquaintance with the subject. 
Then beyond this, I should attach extreme importance to tlie ' ■ 
selection of your permanent officials. Unless a corporation is 1 
well sustained by its officials, its -work will fail. Why I Because 
a corporation and its committees are always changing — but its 
officials are jwrmanent. You may have the most intelligent 
committees. They may arrive at the wisest conclusions, Tnese 
may be recorded on their minutes. The committee breaks up 
and disperses. Wben it meets in a fortnight's time, it may be i 
to find its directions have not been earned out at all — or carried I 
out too late — or in an imperfect manner. This is what con- I 
stantly takes place when tne administration of a public body is J 
in the hands of inefficient officers. Then how shall you secure 1 
§ood officials T (1) By paying adequate salaries. (2) By the ' 
maintenance of a public spirit in the appointing body, which 
will demand etficieney as the supreme qualification for appoint- 
ment If a corporation selects its health officer — not because 
he is a man capable to deal with sanitary affairs — but because 
he is the personal or political friend of a majority, it will but 
too surely pay the penalty — it may bo in years of inefficient 
work. It is no exaggeration to say the sickness of hundreds 
of people, the deaths of scores, may follow as the direct or in- 
direct result of one unsuitable appointment. You can hardly 
be too careful also in the selection of your subordinate officers 
in the same department. These men ob^in n specialised 
knowledge of questions of drainage, often exceeding that of able 
architects. I have personally known architects plans most 
faulty, which before their execution have been made good by 
the suggestions of nuisance or buildings inspectors. These 
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men should work under kindly efificieiit oversight, Tei 
tituia are placed iu their way to pass scamped or incoiii])iete 
work, England expects every man to do his duty, but unfor- 
tunately there are always some Enirlish builders who do not 
know their duty, and some it is to be feared who know it, but 
do not wish to do it. In one nice looking house, not fifty 
miles distant from where we are now assembled, a soil pipe 
was recently found to have been conducted into a rain-water 
cistern used for household pui-poses. In a street known to 
many present, the drainage had been arranged on the intelligent 
supposition that water is accustomed to run up hill. Now 
these are the details which require ceaseless vigilance, and 
to which no corporation can attend except through its officials. 
When you get efficient and conscientious men in these depart- 
ments, even if you pay high salaries, they may be extremely 
cheap to a commuiuty. Fill them with inefGcient men, and if 
you paid them nothing, they would be intolerably dear. 

The difference of ft few pence in the rates of a locality makes 
but little difference to the majority of the population, in com- 
parison with the cost of disease. The abolition of a tid, rate 
would be a great event in municipal finance. It would save the 
majority of ratepayers 6d. to la. a month. But an outbreak 
of preventable disease quickly costs the poorest many sixpences 
and many shillings, irrespective of the sorrow and suffering 
that follow iu its train. Yet, nil public expenditure, oven in 
the interests of health, shouhl be thrifty and economical. 
Lavish expenditure may go hand in hand with inefficient 
administration. And it should never be overlooked that a 
])o]iulation is always liable to forget what it is receiving from its 
sanitary guardians, whilst tlie cost of their sen'ices it never 
forgets. The averted fever, the escape from small-pox, are not 
thought of : the rate collector always asserts his presence. If 
his visits become too frequent and too onerous, they are liable to 
provoke a reaction against measures urgently required for the 
public weal. 

I have spoken hitherto, chiefly of municipal administration 
in relation to health. There is outside this the wider question 
of general municipal policy. Should a municipality limit the 
sphere of its activity within the narrowest limits prescribed by 
tue general law of the country', or should it take a wider and 
more comprehensive view of its responsibilities 1 Experience 
indicates, I think, rather decisively that the latter is the wiser 
policy. If the work of a coriioration is small it excites but 
little public interest. It is liable to fall into the hands of an 
inferior class of men. On the other hand, where the work is 
important and interesting, it attracts to it able men. It 19 
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difficult to impress the popular imjigination with aniall questions 
of draiuage, inspection of nuisances, the prei-ention of adultera- 
tion — most important as these thin^ are. But where a inuiii- 
cipality concerns itself in addition with providing parks, or 
places of recreation for the people, beautifying the public roads 
with trees, as well as cleansing and watering them, taking charge 
of the water supply as being a requisite of life, to be so ad- 
ministered as shall promote the h«alth of a population rather 
than the profit of shareholders ; where it has charge of great 
public libraries open to the entire population, in which amongst 
other literature, the best works upon sanitary- science lie open 
before the poorest citizen equally with the wealtliiest ; where 
baths, wash-houses and fever hospitals are maintained for the 
enjoyment of the healthy and the recovery of the sick — though 
these things cost money the people feel that they are their own 
property, and it is found that such a policy best promotes the 
material interests of the locality, as well as the health of its 
inhabitants. 

In the formation of sound public opinion on these subjects, 
the annual gatherings of this Sanitary Congress may be of very 
great use. 

Before concluding, I must briefly advert to one matter of 
canhnal unportance, in which municipal life touches the public 
health to some extent directly, and to a still greater extent 
indirectly. The health of the British people probably suffers 
more from their intemperance in the consumption of alcoholic 
beverages, than it does from bad drainage, Impure water supply, 
or insanitary buildiogs. Municipal life connects itself closely 
with the social life of the community. The drinking of healtlis 
is a popular department of municipal activity. Multitudes have 
ruined their own health through drinking the healths of other 
people. Sir William Gull says :— " A very large number of 
people in society are dying day hy day poisoned by alcohol, but 
not supposed to be poisoned by it.' Sir Andrew Clarke 
says : — "I looked at the hospital wards to-day and saw that seven 
out of ten owed their disease to alcohol," It has been ascertained 
that the class of the community most liable to the frequent 
taking of alcoholic liquors— licensed victuallers and innkeepers 
—are amongst the most short lived. They die in the ratio of 
two to one of the Protestant clergy, and as five to three of 
grocers, game-keepers, and farmers. In view of facta like these, 
which are capable of indefinite extension from the records of 
sick clubs and insurance offices, no one interested in sanitary 
Bcieuce can rightly be indifferent to the claims of the tem|ier- 
ance movement. The prt>gress it ha^ made has already lessened 
the amoimt of sickness and death in the community, hut the 



204 MrSICIPAL GOVEBNMBNT. 

continued prevalence of intemperance is every day carrying 
many victims to the grave. Opinions will still continue to nifftT 
how this {jiant ovil may best be grappled with. The advocates 
of total abstinence believe they have no occasion to be ashamed 
of their faith and practice, and the adherents of strict modera- 
tion can advance weighty arguments in support of their position. 
It is no part of the purpose of the present paper to discuss the 
respective claims of abstinence and moderation, but it would 
have been a grave omission to have made no reference to a 
subject at once so closely related to municipal government and 
to the public health. Municipal corporations have considerable 
power m the appointment of the magistracy, the present licen- 
sing authority, and they have a still greaterpower in inflnencing 
the social customs of the community. The members of cor- 
porations who would worthily fill their part as custodians of 
the public health, will not overlook their responsibilities in rela- 
tion to the use of an article, which is practically so great a foe 
to the welfare and happiness of mankind. I gladly bear testi- 
mony tx) the increased interest that has been shown of late years 
in this subject, and to the marked improvement in the enstoms 
of society in relation thereto. 

The argument of the present paper has been so simple, that 
it is uanecessary to employ many words in summing up. The 
facts adduced clearly show how strong is the influence which 
municipal eovemraents can exert on the health of communities. 
The great improvement in the public health, which has been in 
progress for a long period, and is contiououB to the present time, 
IS to no inconsiderable extent Attributable to the vigilance of our 
municipal governments. At the same time, the measure of jmst 
success should only be an encouragement to further and more 
intelligent labour in the future. I have endeavoured to indicate 
both the general municipal policy and the character of the ad- 
ministration, which promises tlie largest harvest of useful results 
in future years. Tlie drift of public opinion in this country 
is favourable to enlarging the powers of local authorities. 
Should this increase of power lie granted, and should it be 
exercised on the lines I have endeavoured to lay down, we may 
anticipate the best results to the health of the British peoi>le ; 
— and whilst this paper and the proctsedings of this Congress 
relate to physical health, the subject grows in importance, when 
it is remembered how intimate is the relationship between 
physical, intellectual, and moral health. 

[For difcuagioa on (Am paper tee page 218.] 
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On " An Account of an irlvestufation into the claaees who admin' 
Uter the Fuhlic Health A-ct," by T. Harnett HABRisaoif, 
A8S0C.M.1.C.E. 

Opinions expressed at these Congresses as to how the Public 
Health Acta work and bow they fail to work, have led to an 
attempt being made to obt^a some furttier Information about 
the classes who administer them. Discussions on the subject 
geem to shew that the Public Health Acts are fairly efficient, 
and that the officers appointed under them are mostly good ones. 
But that these officers are often hindered and thwarted in their 
efforts to carry out the duties to which they are appointed, and 
that they are so hindered and thwarted by a system that pre- 
vails, to some extent, in the majonty of places where Boards 
of Health are established. 

This system when it gets \t& right name is called "jobbery," 
and jobbery means the doings of men who use their official 
position fur, and turn official action to, their own advantage. 
The initiated in such matters, know that there are men who 
get elected as members of sanitary boards for the sole purpose 
of practiwng jobbery, white some consent to the practice of 
it, in obedience to pressure put upon them by other mem- 
bers or by persons outside to whom they are bound by 
monetary or similar interests. There are a large number of 
men supposed to be elected to their positions to work for tho 
"public good," who if they understand the jihrase "public 
good" at all, would regard acting from such a motive aa simple 
stupidity ; their whole philosophy is summed up in the words 
" number one," and their action is regulated by that single 
idea. 

There are, also, many honest public spirited men elected to 
sanitary boards, having every wish and mtention to further all 
that is good, but they often find themselves in a minority, and 
eitlicr remain to fight a hopeless battle against jobbery or retire 
in disgust. There are also some sanitary boards which carry 
out tlie jiowers given to them by the Public Health Acts, in s 
manner beyond criticism or praise. 

The ftamers of these Acts do not seem to have sufficiently 
provided for the fact, that " there's a deal of human natur' in 
man." If it were not for this human natnre, laws wouhlnot 
be required at all, but since men have to administer the laws 
made to counteract their own imperfections, provision for the 
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proper administration of laws is quitL' as necessarj- as making the 
laws themselves. 

The object of this enquiiy was to discover how far the absence 
of such a provision has been taken advantage of by those whose 
self-intereat is opposed to the operation of the Public Health 
Acts. 

It was thought that a man's business and position in life are 
excellent indications of what his worldly interests are with regard 
tn such a matter as that under consideration, and that his. 
interests are good guides as to what his line of action will be. 
With the object, then, of obtaining information as to the business 
and position in life of the administrators of the Public Health 
Acts, circulars were addressed to the Medical Officers of Health 
of eight hundred of the urban sanitary authorities of England 
and Wales, asking the profession and position of the members 
of their Boards, and for any remarks they would kindly make. 

Of these 800 circulars, 202 were returned with the infonna- 
tion asked, 29 were returned without any information, and 5f}9 
are now languishing in the oblivion of waste-paper baskets. 

Although it is to be regretted that 598 medical officere of 
health, no doubt for very good reasons, declined to reply, the 202 
who gave the information sought did so with great courtesy, 
sometimes accompanving it with remarks of considerable pith 
and offers of further infonnation. To this faithful few we owe 
our best and most sincere thanks, as it is thought, that, from the 
retnrns they made, and the remarks which iu many cases 
illuminate them, interesting information and some food for 
reflection may be gathered. 

In the case of 37 cireidars sent out, the additional request was 
made that the letters P. O., meaning property owners, should 
be placed opposite the professions of tlie members of the boards, 

It is to be regretted that this request was not made in the case 
of all the circulars, as the returns made having this addition 
yield the most valnabJe information. The 202 sanitary autho- 
rities of which returns were made are composed of 2796 mem- 
bers, and these are readily divisible into 22 classes, and of these 
22, there are only 9 classes numbering more than 50, but it will 
be seen that the administration of the Public Health Acts is vir- 
tually in the hands of four or five classes. In order that some 
idea may be formed, as to the attitude of these classes with 
regard to sanitary ]irngress. it is thought that the most profitable 
course will he to consider them separately. 

The nature and effect of the netion of builders upon Boards 
of Health is pretty well understood, and is almost universally 
objected to by sanitarians, on tlie ground that their building 
Ojicrations cannot be controlleil by the sanitary officera, since the 
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sanitary officers in this case have to control the sanitary (or 
nnaanitaiT) authority, the servant to control his master, aud 
this position of things of course applies to all other cases where 
members of such boards oppose sanitary work. 

The builder members of sanitary boards generally get elected 
in order that they may build cheaply and in defiance of the 
law. The result is that the public health is often sacrificed in 
order that a paltry sum of money may be retained in the 
pockets of men appointed to promote public health. A body 
of men who are elected by their fellow men to save life turn 
round aud kill their electors for a small fee. And one ia 
inclined to say it serves the electors right, since the public is 
entirety responsible for the presence of builders on Boards of 
Health and for the kind of dwellings they erect. It cannot be 
said of the speculative builder that he is an instance of the 
survival of the fittest ; he, however, seems to be a product of 
natural selection, since he has been developed to his present 
state of imperfection bv surroundings whicb he has accepted 
as being of material advantage to himself. People are never 
tired of abusing the speculative builder who has erected their 
defective dwellings, but the public have not only themselves 
created him, but nave proceeded to elect him as the guardian of 
their health. When people are willing to give a fair rent, 
purchase money, or mortgage money for a well-designed, well- 
Duilt, aud sanitary house, of a size in proportion to the price, 
the sjieculative builder, as we now know him, will die out, and 
a better stamp of man will take his place. What people now 
want in a house is display, not a convenient or healthy home. 

It is thought that a great deal of education will bo required 
before sound sanitary houses will be selected rather than showy, 
cheap, and nasty ones of larger size. At present the jerry 
builder floiu'ishes upon the snobbish wish of Mrs. Koe to out- 
snob the snobbishness of Mrs. Doe. Althouffb sanitarians look 
upon builders as such great obstructionists, they do not appear, 
from the returns obtained, in great numbers upon Sanitarv' 
Boards. Out of the 202 from which returns were obtained, 
101, or one-half onlv, are blessed with their presi-nce. Out of 
2,79G members of boards of Health under cunsideiation. Hi 
of tliem are builders, or about 7^ per cent. Thvre are only 4^ 
per cent, of builders serving upon Sanitary Boards returned as 
property-owners. As we know he builds to sell, and some of 
his piirchns^rs belong to classes largely represented with him 
u[)on Boards of Health. 

The following are remarks made by Medical Officers of 
Health:— 

1. " I feel a deep interest in the work of sanitation, and have 
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pleasure in givinp the information you seek. I deeply deplore 
that builders should obtain seats on health boards. I deeply 
deplore the terrific rate of infant mortality in my disttrict, and 
would help in any way possible to reduce it." 

2, "Of course builders of ej)ttage property are well repr»>j 
sen ted." 

Of all classes serving aa members of sanitary boards, the 
shop-keepers are by far the most numerous. Tliey appear upon 
these returns to the extent of 30-84 per cent, of the whole number. 
It would not at 'first be thought that as a class they are directly 
interested in opposing the Hcnlth Acts. But they appear as 
pro[>erty owners in the third degree or to the extent of 11 per 
cent, of their number. This class, perhaps, is the least 
independent of any; they rely almost entirely upon popular 
favour and goodwill for their prosperity in life, and are, it is 
thought, more than any class under the influence of those who- 
can be important friends or damaging enemies. It is to be 
expected that they would fronn these motives take at least s 
negative position with regard to any cause requiring both out- 
lay and fightini^ to secure its advancement. There are, however, 
many among tiieni who are offenders against the Health Acta. 
Cottage property is a favourite itivestment with the shop-keeping 
class, and the thriving ones freijnently drift into the gentlemen 
class, when they own enough of it to uve upon the rentals. To 
become a. member of a local board is a cheap means of gaining 
importance, and when the envied position is attained, profit 
comes with the popular favour that can readily be achieved in a 
money-getting and money-keeping community, by opposing all 
work, good or bad, that involves outlay and higher rates. But to 
men of independent position these things have no charms ; they 
are, on the contrary, repelled by the fact that small jobbers are 
attracted. 

The following are some remarks by Medical Officers of 
Health :— 

1. " It is impossible to work, one is always under the thumb, 
and subject to, the spites and spleen of the i>ettifogging men 
who form the Board. The ap^iointment ought to be entirely in 
the hands of the Local Goverument Board. Then one could 
do good lionest work without being kickeil oat every twelve 
mouth.*." 

2. " The men who form the Board are all small in every 
sense of the woi-d, none of the leading men will sit on it." 

3. "There has been a gi^eat falling off in the social status ol 
Sanitarv Authorities since the passing of the Public Health ' 
Acta in" 1875." 

4. " As for the members they consist of tradesmen of the 
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town, who art- chaiy of spending a penny in the way of 
improvement." 

5. Where there are 16 shop-keepers out of the 24 members, 
the remark is: — "I do not believe that the very smallest 
fraction of those constituting the Board do bo for the sake of 
sanitary matters, it is more to get tlieir names before tha 
pubhc, and have the handling of public affairs. The Medical 
Otficer'a Report is read, and no discussion is ever made upon it. 
The subject of their meeting is generally some wrangle about 
the Town Hall clock, or other equally absurd subject." 

6. " My district is not so sanitary as it should be, there is nO | 
doubt it is useless to recommend as the Board never carry out 
my suggestions." 

7. Where there are six shop-keepers and a manufacturer out ' 
of nine members, the Medical Officer of Health says, " Personal 
interest always above sanitation." 

8. In a case where the chairman isabaker, theremarkis, — "Ha 
is a business man and anxious to carry out sanitary improvements." 

9. Where the Board is composed of IG shop-keepers, 3 
builders, and 2 building tradesmen, tlie Medical Omcer of 
Health says — " Here as elsewliere really intellectual and intellt- 
gent men keep entirely aloof from municipal affairs." 

10. In a hoanl of 16 the Medical Officer of Health marks 6 
and says, — "Those marked are very good members. The 
majority are not men of any position in the town. They have 
gradually withdra\vn." 

11. "Unless Boards of Health arecomposedof men of indepen- 
dence and free from local pressure, I am convinced that it is 
impossible to work any great sanitary reform." 

Manufacturers are very strongly represented upon sanitaiy 
boards, they number 17^ per cent. As a class they may it is 
thought be fairly ranked with those whose interests directly 
clash with sanitary work. Among their numbers are chemical 
manufacturers, tanners, bone boilers, fellmongers, glue makers, 
manure makers, fat refiners, brick makers, dye makers, candle 
makers, soap boilers, gas makers, and others too numerous to 
mention, the nature of whose operations are such as to pollute 
our wat^r, and load the air of our populous places with noxious 
gases and smoke. 

The constant litigation brought about by the nuisances they 
create, and tJie special provisions in the health Acts made by Par- 
liament to regulate and control their works, is pretty good 
evidence that man ii fact urers are not a class calculated to moke 
good udministrators of the health Acts; while on the contrary 
they are eminently fitted to make formidable enemies to sani- 
tary reform when so iucUiied, 
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They Bre a very powerful class, in that they are wealthy, they 
pay the working population of t«wna their wan;es and command 
votes. Thi-y can jirranfje that the medical officer of health sliall 
or shall not act as doctor tw their workmen. 

They are probably among the worst and most numerous 
offenders against the public health. 

But we find that next to the shop-keepers they are the most 
numerous of all the classes serving upon santtaiy boards. 

They are also of all classes the largest propertv owners, IH 
per cent of them appearing under that head, and tlieir property 
largely consists of cottages inhabited by their owii workmen. 

Is it not natural that this class, considering the great stake 
generally involved, should use their power for the purposes of 
self-defence ? If the builder's interests are sufficient to make 
him so jwtent an enemy of sanitary work, what is likely to 
the effect of the enormous interests of the manufacturers ? 

Remarks of Medical Officers of Health :~~ 

1. " This Health Committee takes very little interest 
sanitary matters. It seems to be the opinion of the Committee 
that the less fcecal matter in tanks is disturbed the better, 
because it stinks most when it is disturbed." 

In one case there are nine manufacturers out of tweWw 
members, and the remark is : — 

2. " The only difficulty we have in one district is from tlur 
agent of large works, who refuses to carry out improvements in 
the sanitary condition of houses of his company. The chief of 
the rates come from this company." 

3. " Clauses as to smoke not enforced ; members, who are 
chiefly manufacturers, will not agree tlrat it is injurious." 

4. *'The chairman of the Sanitary Committee is a fell-monger." 
trentlemcn appear from the returns to serve on Health Boards 

to the cttent of about llj per cent. The word gentleman foi^ 
merty meant a man of gentle or noble birth — one who, not being 
a member of the nobility, had a right to bear arms. 

This definitiou has, however, gradually widened, until to-day 
a retired scavenger would feel deeply wounded if he were not 
spoken of or introduced as "this gentleman," so that the 
api>ellation, as used hv the majority, has ceased t« be a compli- 
mentary one, except tliat it is intended to convey that the man 
to whom it is applied can afford to live without working. And 
this is what it means to a large extent in the case of these 
returns. It does not, however, mean that johlx-ry shall l>e con- 
sidered as work, or that the joblier forfeits his right to the title. 
All the members of Health Uonrds have been classed under 
this head who live upon their means, whatever may have been 
their former occupation. They largely consi:>t of retired trades- 
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men, and 13 pf r cent of them are property owners. It wonld, 
wf course, be absurd to imply that there are not many among 
tlu'm who are gentlemen, in the best and highest aense of the 
woi-d, and wlio, as members of Sanitary Boards, work solely for 
the public good. 

But, as a class given in these returns, they are, it is thought, 
not generally to be considered the friends of the Health Acts. 
They are of all classes except one the largest property owners. 

Remarks of Medical Officers of Health : — 

1. "I mean by 'gentlemen' men who have gained a com- 
])etence and are living on it." 

2. In one return the chairman is classed as a gentleman^ 
and a note after his name says, Plumber, now out of business. 

3. Oi)posite one member it says, " Mr. — ■ — , Gentleman — 
Druggist and Quack — Chairman.'' 

4. " Gentleman, means retired from position in a liabtrdashcr'B 
shop ; holds some verj' poor dwelling-houses." 

5. As you will probably surmise, most of those notified under 
the terra "gentlemen" are retired tradesmen. 

Merchants appear to the extent of about 8j per cent. ; they 
are pn;>ijerty owners in tlie fourth degree, or to the extent ot 
7 i>er cent, of their numbers, otherwise it is thought that tliey 
are calculated to make good administrators of the Health ActSf 
as being comparatively indepeodeut of the immediate locality in 
which they live, as being good men of business, and to a large 
extent free from prejudice. Tlie property they own is not 
generally poor, except in the case of timber merchants, who 
have to annex that of speculative builders for bad debts. The 
timber merchant, too, is likely to be to a considerable extent 
under the influence of the builders. 

Taking them as a whole, tiowever, it is thought they make 
good admiuistmtors of the Health Acts. 

There are 89, or about 3f per cent, of doctors serving npon 
sanitary' boards. 

The interest of tioctors appears to be that people should 
neither die or live healthily. The doctors' ideal population, 
assuming fees to be his first object in life, would probably be 
one made up of wealthy " clirwuics," just ill enough to make 
his attondances necessary, and yet quite well enough to live to 
a good old age. It has been Haid that to some doetjirs their 
profession is a heavenly goddess, while to others she is only the 
cow that gives the milk. It is sincerely believed that the 
majority of them are more or less go<ldesB worshippers, and that 
the cow-keepers are few. The profession has earned for itself 
the character of being the most self-sacritjciiigof all professions, 
anil they are as .veil m tlte front as leaders iu promoting sanitary 
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s preventio 



a always bee 



1 of disease, as t 
e gratuitous relief of Ituman 8ii£Eerii 
But professional rivalry does aometimos tell against the Health 
Acta. There is a very strong opinion that no medical offit:t;r of 
health should, while holding such an appointmeut, uractice his 
profession in the ordinary way. There is, however, little Joubt 
that taking mcrltcal men as a whole, they are among the best 
administrators of the Health Acts, and perhaps that is why 
they are so sparsely repreflent«d upon sanitary boards. 

Keuarks of Medical Officeks op Health, 

I. " The men on the board say things will do when officL-rs 
report the necessity for removal of nuisances." 

i. "I believe if we had more supervision by the Local 
Government Board by occasional \isita from one of their staff 
to see how work is carried on, and suggest a closer attention to 
some matters, the officers would be able to discharge their duties 
more efficiently," 

3 " It is a great mistake for a second medical man to be on 
sanitary committee — they are only obstructive to any progress." 

4. ''The members are generally elected upon political grounds.' 

5. "As a cure fur these evils, apptHntment by the Local 
Government Board of regular sanitanans, who shall make perio- 
dical tours of inspection through dififerent townships. These 
men would be in an irresponsible position." 

6. "I have much pleasure in tilling up your schedule, as I 
consider your enquiry a very pertinent one.' 

7. " The tone of the Committee has been coming down for 
some years." 

8. '• I am glad some one is looking into this very important 
Bubject." 

9. " The Medical Officer is only one voice amongst the many, 
and he is not a member and has no vote." 

10. " The small ssilary does not compensate for the amount 
one loses by offending people while doing one's duty." 

II. " No matter what reform one may introduce, onless it is 
palatable to the majority of the Board, who know nothing of 
the matter and are onlv influeni-ed by trying to keep down the 
rates and renuiln in olScc, one can get nothing done." 

12. " He frequently gets no end of abune for ventilating 
such ideas (sanitary imiirovements). The conseipience is the 
Medical Of^er of Health either resigns or, tiudtng it useless, 
no longer takes the interest he should in the matter, an<l so 
nothing is done." 

13. ''When a scrioua epidemic comes, the obstructionists 
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the fii-st to complain and wonder wliy such a state of things 
exists." 

14. "The motto of this Hoard is ' Dolce farniente.' " 

15. " Spi'aking generally, sanitary- bnarus are slow to more, 
but they do move, and perhaps as quickly as we could well 
expect.' 

lf>. "In consequence of being medical officer to large works 
cannot in this case use compulsion." 

17. " The mayor and town council constitute the local autho- 
rity, and they are selected and elected not for any sanitary 
rcasous or fitness." 

18. " River still in frightful mess. People generally unciri- 
lized and board very representative." , 

Farmers appear on the returns in the proportion of 7J per 
cent. Tliey are for the moat part an independent class, but 
the surroundings of the farm yard and familiarity with the 
odours thereof, so grateful to the bucolic nose, and the advan- 
tages of an o(jen air life, may perhaps lead to a want of appre- 
ciation in tho mind of the husbandman of the necessities of 
those who live in thickly populated places where sanitary im- 
provements arc most needed. Four per cent, of them are 
property owners, that is j per cent, less than builders. 

Lawyers, of whom there are 3} per cent, upon these Boards, 
as men of education and administrative ability, are no doubt 
often useful members, but as representatives of trustees, mort- 
gagees, an<i executors, they^ are largely interested in saving 
expenditure upon house property, and it is to be feared they 
are doubtful sanitarians. Speaking of a lawyer, a Medical Officer 
of Health says : — *' He takes a very sensible view of things 
unless the interests of clients interfere." Another says a 
lawyer dominates the committee, and throws obstacles in the 
way of sanitation if exj)enae is likely to be incurred. 

Estate agents are represented to the amount of 2 per cent. 
Tliey must he placed on the side of the goats, wliile auctioneers, 
who appear to the extent of about IJ per cent., must he regarded 
as questionable sheep. 

There are only 33 engineers, or 1^ per cent., and of these one 
Board has 7 out of 9 members ; and tlie remai'k of the medical 
officer is, " This Board is one of the best in England." 

The clergy number 23, or J per cent. ; it is difficult to say 
why there are not more of them, their presence in such a posi- 
tion could but be good; for as men of culture, and as visitors 
of the sick and j>oor, they can well understand the necessity for 
sanitary work. 

There are 1^ jwr cent, of architects, and the exiKjrienee of 
some is that plans can be passed by members of this profession 
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when serving upon such Boards that are rejected when presented 
by outsiders. 

Tliere (ire 20 sclioohn asters — 5 under the head of army, 7 
literary, S coutractoi-s, and 2 registrars of births and deaths. 

As a rule, the professions or classes least likely to produce 
unobjectionable members of Boards of Health are much the 
most sparsely represented. 

Of all men who are direetly and selfishly interested in saving 
life, and wIk). it might be eKjjected, would be founrl largely 
represented ou Boards of Health, the insurance or life agents 
etaud first. Uut, as a matter of fact, there are only 7 of them 
out of 2,796. Why, it almost suggests itself to one's mind 
that, considering their very great interest in the ]»reservation 
of liumau life and the enormou* numbers of " life agents " avail- 
able, that the matter of the public health might be very safely 
f>laced entirely in tliL-ir hirnds. But if it is astonishing that 
ife agents are so few, what will be thought of the fact that 
the agents of grim death himself appear among those elected 
as members of Bfiards of ilealth. Men who absolutely live by 
death, whose business becomes more lively as the epidemic 
becom&s more deadly. Men who would only be exjiected to be 
found serving as promoters of a Public Disease Act. Men 
whose regular occupation it is to carry us from our houses to 
our last homes feet foremost; who provide for us our "customary 
suits of solemn black," and whose crocodile tears are charged 
in the funeral bill It is a horrible revelation, but of the 2,796 
membei-a of Samtary Boards four of them are undertakerg. 
It is thought the undertaker comes appropriately at the end of 
all professions. 

1" rom the returns made as to the number of pro|>crty owners 
it was found that there were 408 members serving upon the 37 
boards ; of these 408 members, 251, or about 55 \w 
property owners. 

The greatest number of property owners are 
found among the manufacturers, the 
pro|>ortion being ... ... ... 

Next coiue gentlemen who are property 
owners in the pro[>ortion of ... .•• 

Sho[>-keejiers are property owners to the 
extent of 

Merchants to the estent of 

Builders about ... ... 

Farmers ... ,., 

Or a total of 55 percent, of property owners, u)>on the 37 boards 
of which returns were obtaiued. 
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This analysis shews that the three moat numerous classes 
serving upon sanitary boards, are also by far the largest property 
owners, 40 per cent, of the total of 55 per rent, belonging to these 
three classes, namely, the shop-keepers, tlie manufacturers and 
the gentlemen. It is not for a moment suggested that all these 
owners of property are landlords of unsanitary dwellings. Bat 
there is surely some meaning in the fact that oy far the greatest 
proportion of property owners, are to be found among the classes 
most numerously represented. There are hardly two opinions as 
to whether builders do or do not make good members of sanitary 
boards, but if similar motives to those of the builder actuate 
other men, then it looks bad for sanitary boards that they are 
made up tif 55 per cent, of property owners. The speculativB 
builder erects the unsanitary dwelling, but when he has sold it 
to the manufacturer, the gentleman, or the shop-keeper, are the 
owners of these same dwellings not just as likely to resist any 
attempts to make them sanitary as the builder would be if be 
had not sold themt And there are forty members of these 
classes who are property owners, to every four builders. No 
doubt proi>erty should he repreaetited in some form upon sani- 
taiy boards, or ]>erhaps there might be cases in which enthnsi- 
astic sanitarians would want whole towns rebuilt. 



B&MA&KS OP Medical Officers op Health. 

1. "Mr. owns a large amount of house projierty of all 

sorts, and is alow to improve his own jiroperty and anxious to 
avoid expenditure on public works," 

2. "In the cases where property owner is mentioned, tlie ^ 
owning of property is almost as much a business of the person ' 
as his other trade, if he has one, and sometimes more so." 

3. " 9 out of 12 are property owners." 

4. " All of them are, I believe, owners of property." 

5. "In many cases all are property owners except one or two." 

6. " One member owns a considerable quantity of proper^ I 
of a very inferior character, but still keeps it in fair sanitary ' 
condition." 

7. "Of course owners of cottage property arc well repro- \ 
sented." 

8. "Iceased to he Medical Officer of Health a year ago, resign- 
ing owing to a cabal of tenement property owners, on whose 
toes I had rather severely trodden." 

9. " Those interi'sted in property have it all their own way 
here, as no fewer tlian 14, all influential, are in the property 
business, and several other members rely on them for business. ' 

10. "There is no doubt that the grentCTt oppositiou to sun* 
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^' progress comes fi-om memljers of committees who are 
ageats for or ownera of defective cottage projierty." 

11. "Two-thirils of the committee here are larg^ely interested 
in cottage property, more or leas defective, aa a^ut^ or owners, 
and sometimes entirely depend ui)on it for tht^ir income from 
such property. One cannot wonder at tlie ojiposition and at tlie 
slowness of progress," 

12. " The owners of property are well represented, and it is 
consequently difficult to get sanitary improvements earned out," 

13. "Four out of nine members are owners of cottage pro- 
perty." 

14. " Four out of six members are owners of property." 

To recapitulate, the nimibers of the different trades and pro- 
fessions are as follows : — 



Shop-keepers . . . 
Manufacturers . 
Gentlemen , . . 
Merchants 

Farmers 

Builders 

lawyers 

Doctors 



Auctioneers 42 

Engineers 33 

Architects 32 



oenugs 

31J-84 
17-4£l 
11-70 
H-62 
7-73 
7-58 
3-71 
3-19 
2-00 
1-50 
118 
1-15 



C^lergy 

Schoolmasters . . . , 

Artiaans 

Literary 

Ineurance Agents. , 

Artists 

Contractors 



23 



Undertakers 4 J 

Total 27»6 100-00 

It is thought the conclusion to be drawn from this investi- 
gation is that deducting the members of the unobjectionable 
'classes, nnmbering 452, or 16' Ui per cent, of the total mombei-s, 
and consisting of merchants, doctors, engineers, clergy, school- 
masters, artizans, literary, insurance agents, army, artists, con- 
tractors, registrars, there remain 2344, or 83? j>er cent, of the 
number of those serving upon Boards of Health, who, taken aa 
memberg of claasef, and considering their interests and fitness, 
either present a negative attitude or active op]K)s{tion to tlie 
administration of the Public Ilenlth Acts. 

It will be remembered that 7.) per cent, of the circulars sent out 
obtained no replies, but it is not thought that tlie absence of 
these replies indicates a better stnte of things at the places of 
which no returns were made than appears to exist at the 25 per 
cent, of Health Boards, the returns from which fonn the basis 
of this pajter. 

It is not suggested that virtue dwells in one class more than 
in any other, tielfisliness, the great human imperfection, per- 
vades all classes alike, and power which gives facilities for the 
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! of it, becomes one of the greatest teats of human 
character. In the existing government of the world jobbery 
is aa rife when the i»wer of an aristocracy is supreme as it is 
where the most advanced democracies hold sway. There is no 
doubt that all classes of men are apt more or leas to use the 
power given them to fiyther their self-interests ; and it is 
thought there is sufficient evidence in this paper to show that 
the inHuence they possess is thus exercised by a large percentage 
of those who administer the Public Health Acts, to the serious 
injury of the usefulness of these beneficent laws, and that 
some steps should be taken to remove the evils indicated, and 
secure to the nation a much more rapid advance in its suuitary 
condition. 



[TAt's ifisctifnion apjilUt to l/te two preceding papm hii Alderman 
J. S. KowNTREB and T. Harnett Hakkisson.] 

Mr. H. II. CoLLiss (District Surveyor of the City of London) 

expressed great regret thnt a paper, such as had been read, should 
have been published under the auspices of the Sanitary Institute. 
He questioned whether Mr. Harrisaon had ever taken part in muni- 
cipal government. No doubt that there were men, as in every 
public assembly, who occupied a position on local boards from not 
unselHah motives, but it was gralifving to find that members of every 
class were introduced to those bodies, who took an intelligent view 
of sanitary and other work. The "speculative builder" generally 
came in for a good deal of undeserved censure; but they should 
complain not of the speculfttive builder, but of the administrators, 
of the law, who did not see that the laws regarding speculative 
building were elTicienlly canied out. 

Mr. Washinutos Lvon (London) said the paper read by Mr. 
Bowntree was quite refreshing. It told them what ihe public ought 
to do, and it rested with the public to carry out what the paper sug- 
gested. All that was wrong within the Board was the fault of the 
people outside, who were the electors. He thought the other paper 
read by Mr. T. H. Harrissou, was a |)crfect burlesque upon local self- 
government, which, the speaker thought, was on the whole a credit to 
the country. 

Mr. S. W. NoBTn (York), who said that hitherto he had never had 

anything to say at meetings of the Institute but what was agreeable 
and pleasant, strongly condemued Mr. Harrisson's paper as a libel 
u|iou the represeutative govornuient and municipal authorities of this 
country. One point of satisfaction was that nearly 600 of the 
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medical officers declined to answer the imiwrtinent questions that 
were put to them with respect tu those in whose service they were. 
The OouDci), he said, should never have printed the paper, and he 
bojted tbey would redeem their position bj expurgating it trom the 
records to be hereafter piibliahed, 

The LoBD MiYOE of Tokk, after €peaking in complimentary terms 
of Mr. Rowntree's paper, expressed his opinion that if the paper 
read by Mr. Harrisson appeared in the records of the Congress, it 
would do such an injury to the object of the Institute, as it would 
take years to repair. He was sorry to hear such a diatribe against 
the Corporations of this country. 

Mr. IUkjebs Field (London) did not agree with the form in which 
Mr. Uarrissoii had put bis pa|)er, hut could by no means give such 
scathing condemnation to it as had some members of the Congress. 
From his experience in London, be could strongly coulirm Mr. 
liarrisson's statement that builders were olten great enemies to 
sanitary progress, as they were the most determined opponents of 
anything they considered contrary to their interests. An instance of 
this vf&B the way in which the builders on the London vestries 
opposed one of the greatest sanitary advances that hod been made in 
modem times, vis., the enforcement of stringent regubilions as to 
the details of the drainage and sanitary construction of houses. 
Such regulations, he said, were enforced in most large provincial 
towns, but they were exceedingly rare in London : and it was to a 
great extent the builders on the vestriea who prevented such regula- 
tions being made and enforced. 

Dr. EwABT (Brighton) supported the views of Alderman Bowntree 
as to the proper selection and the ]>ayment of corporation officers. 
As to the second paper be thought it should only be published with a 
certain amount ol revision. The speaker defended the members and 

Srmanent officials of municipal bodies from the charges made by 
r. liarrisson, specially emphasising the high character and excel- 
lence of the officers of the Brighton Corporation, with which be bad 
the honour of being associated. 

Mr. WaiTAKBB (Southampton), as one who had not been a member 
of the local board, nor was likely to be one. bore his testimony to 
the good work done by many local boards. 

Mr. M. Ogle TiBRorros (Notttngbam) agreed with the views of 
Mr. Howntree, but strongly opposed the views of Mr. Harrisson, 
and stated that any speculative builder who endeavoured to scamp 
his work would be sure to be found out. 

Major Flokbb (Limdon) said be protested against the views ex- 
presswl by Mr. liarrisson in what the speaker called an " unfortunate 
piper." 
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Mr. Or. J. SvwoSB, F.S.S. (London), considered it unfortunate that 
the two papers had been taken together, because the Bomewhat vigoroia 
language employed by the author of the second paper had diverted a 
good deal of attention from the large amount of information conveyed 
in Alderman Rowntree's paper — a pap-r of tht' very highest quality, 
and one on whit-h there could not be two opinions. As to Mr, 
Harriaaon's paper, there was a f^at deal of truth in it ; and with 
respect to the remarks which Lad been made about the Council 
reiieiving and pi'inting it, he would remind the Congress that the 
Council were not to accept only hucIi papers as they thoroughly 
approved of and agreed wif.h — that woidd not be the English principle, 
which was for free and open diacusfiion. It would be utterly childisii 
to refuse all papers eicept thos« with which everyone would agree. 
The Council was not responsible for the opinions expressed in the 
papers, and it was ao stated in every volume of the Transactions. As 
to Mr. Harrisaon's statements, it was well known that the facts 
stated were in many casea true. Moreover, they were not Mr. 
Harrisson's statements but those of his correspondents. He would 
not traverse all the remarks which had been made, but would merely 
stat« that the present filthy condition of our rivers was not due to 
the absence oi legislation, but to its not being put in force, and it 
was not put tn force because the otienders were a,l*o frequently those 
whose duty it was to commence proceedings against themselves. 

Mr. W. B. Maouibb (Dublin) said that as he was not a Medical 
OfEccr of Health nor a Member of the Council of the Sanitary Insti- 
tute, he begged leave to differ from the opinions eipresaed by the 
preceding speakers on Mr, Harrissou's paper. We have all heard from 
time to time the complaints made by Medical Officers of Health of the 
very grievances which this valua"ble ^laper perhaps somewhat bitterly 
places on record. As a business man it seemed to him that the soreness 
and angry feeling ei-oked by the paper was caused by the unpalatable 
truth of the Btatements, and b« hoped that the Sanitary Institute 
would publish this paper in their proceedings. Great trouble was 
evidently incurred in collecting materials and putting them tt^ther: 
evidently no reward was sought for or expected by the writer escept 
the public good, and he (Mr. Maguire) thought that the paper had 
been very shabbily received. 

Mr. HA.N30K (London) stated that, as Mr. llarnsson hod said, the 
" Jerry builders " influenced the local elections in London in their 
own interest. 

Mr. Alderman Howktbeh (York), in» brief reply, said he believed 
that it' medical ollicers of health presented their views to their boards 
and the public again and again, quietly, and in an edticational way, 
they would in most cases ultimately obtain what they desired. 

Mr, UAKRisBO^i (Liverpool.) replied, and said his paper was sugges- 
ted by papers formerly read at that Congress. His information had 
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been obtained from medical officers of health, aud he believed that his 
paper was correct in its atat^meat^ and conclusions. The language 
" ' ■. . . . i ^.g^ ^j|(. y^^ ^|||. (jji^j. ^£ jj^g medical 



The Chairman, Mr. Baldwin LiiHAM, said Mr. Eownlree's paper 
was extremely interesting, and wan put before them in such an in- 
structive manner that he (the Chairman) could not add anything to 
its value. It was curious how Mr. Bowntree had linked the old 
with the modern period, and it was to be remarked that if the people 
now lived as our ancestors lived, the death-rate would exceed the birth- 
rate. They were indebted to Mr. Rowntree for the trouble he had 
taken in the matter. As to Mr. Harrisson's paper, it was no reflec- 
tion on the inhabitants of a town that their local governing board 
was formed of a majority of tradeamen. He must, however, sav that 
there was a substratum of truth in that paper as to the overriding of 
medical officers of health's proposals, and he spoke from large experi- 
ence of such bodies. He knew that three of the ablest medical 
officers who ever held office in this country, who had given up their 
own profesaion to follow that of medical officer, had been driven out 
of office by authorities because thesa officers had done their duty. In 
conclusion he proposed a vote of tlianka to Mr. Alderman Bowntree 
aud Mr. liarrisaon. The vote was carried mm. con. 



On " The Siimtatum of our Dwellings" by J. Vickeh.ii EuwarDS, 

County Surveyor (West Kiding, Yorkshire). 

The subject of this paper is, I am afraid, of such vast dimen- 
sions and importance, tliat it will be impossible for me to deal 
with it except in a pencral sense ; hence I do not uropose to go 
into matters of coustruction or enraueering details. You coil 
obtain that from the number of fjood books which have from time 
to time been written dealing with this question, and by entering 
into detail I should only he troubling you with matter that you 
can read in vour ^niet leisure. 

That Snnitar}' Science has mtide rapid strides no one, I tliink, 
will he so bold as to conti-adict ; for instauce, what was the differ- 
once between the condition of .London prior to the Great Fire and 
tliatof the present ilayt There then existed a network of narrow, 
dark, and tortuous lanes, the houses mostly builtof wood and lofty, 
and each storey hanging over tlic one below, so as almost to meet 
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at the top, with large signboardB extending half-way across the 
streets, al! no doubt very quaint and charming in outline, tut 
very obstructive to light and air. The aewers were ill constructed 
and totally neglected, and the sewage was allowed to flow in any 
channel it could, and in any way, so that it was got rid of, — 
that was the one thing desired. With the Fire came the first 
effort to promulgate certain useful and necessary regulations, 
The streets were widened, provision was made for the better 
drainage of surface-water, cesspoob were formed for the preven- 
tion of choking the sewers with sand or gravel from tlic roadways, 
and regulations made for the cleaning of the public thorough- 
fares. From this period we have gradually gone on improving, 
and from the decreased death-rates it will not be denied that 
Sanitary Science has done something to lengthen the lives and 
add a little of happiness and comfort to our fellow-creatures. 
But there still remains a vast amount of work to be done. 
Local prejudice and self-interest have to be broken down, and 
the people gradually educated as to what is best for their wel- 
fare. Parents must be taught, that unless they have healthy, 
clean, sanitary homes there is nothing hut a series of domestic 
tronblcs in store for them. 

Dr. Richardson admirably gives seven points as an outline of 
general domestic sanitation, and they are as follows: — 

"The healthy house must present no facilities for holding 
dust, or the poisonous particles of disease ; if it retains one it 
is likely to retain the other. 

"It must possess every facility for the removal of its im- 
purities as fast as they are produced. 

"It must be free from damp. 

"It must be filled with daylight from all |x)ints that can be 
charged with light from sun without glare. 

" It must be cliarged with perfectly pure air in steady changing 
current. 

" It must be maintained at an even temperature, and must be 
free from drangliL 

"It must he charged with a sufficient supply of pure and 
perfectly filtered water, 

*'A house liossessing the advantages named under these 
heaiJs cannot be far from a [lerfectly healthy house It is a 
house in which disease will never be generated so long as it is 
kept up to its proper standai-d. It is a house in which disease, 
if it be introduce*!, will remain for the briefest possible period. 
It is a house which, after diseaao has left it, will admit of 
instant and complete purification." 

And in order to obtain these hnppv results, how is the work 
to he started '. This is a verv dithcult problem. All localitiw ^ 
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are not tlie same, one person thinks this way and another person 
thinks another, and I nave no doubt that many of our sanitary 
eng^eers and sanitarians will be qnite prepared to tell yoa of 
the enonnous difiicnlties they experience with local authorities 
in getting a plan of any well conceived scheme of dniiiia^e 
approved of. Some municipal surveyor or local surveyor will 
say I conld not possibly recommend my corporation or local 
board to approve of your plana. Your pipes are far too small, 
we cannot allow you to cut off your drainage from our main by 
yonr so-calted intercepting trap, and you must place Buchan or 
other approved traps at the base of your soil pipes and geuerally 
ventilate your town sewers through your drains. I am niit at all 
exaggerating this Btat« of affairs, for on more than one occasion 
has this condition of things beeu tried to be imposed on me. 

No, it ia not by the action of these local authorities that 
sanitary science will progress, and it ia not by a forced scheme 
of legislature that we shall be successful. The masses must be 
educated to act for themselves, aad sanitary ofEcers appointed 
who can lay claim by nualification to such an important office, 
and men who will act fearlessly, impartially, and with but one 
object in view, the health of their fellow men. 

True it may be said there are such men appointed by the 
local authorities whose duty it is to report upon and take steps 
to abate nuisances and other matter prejudicial to health, but 
to what extent is that carried out and how can a man work 
against influence, and, genentlly speaking, what is the education 
Hcientificatly of tliese men 1 1 know, in my oivn town, the 
sanitary officer was asked. Have you ha<l many complaints as to 
the smoke emitted from manufac-tnrers' chimneys ? Oh, yes, 
a great many, was the answer. What steps tlien have you 
taken to draw the attention of the manufacturers to their 
breaking the lawV I have liud the complaints before the 
Sanitary Committee, and their answer was, You must not take 
anv notice of these complaints, we wish there were more large 
chimneys in the town. However, I was not content with their 
answers. Single-handed I attacked the largest mauufacturer 
in the town, aud obtained a conviction in the Local Court of 
Justice, and in face, too, of an interested Bench. I merely give 
you this example to show that private individuals sliould not 
nave to bear the brunt of the fray themselves, but that sanitary 
authorities should be compelled to do their duties. 

Take yet another example, the rivers of the county. Instead 
of being carriers of pure fresh water giving happiness and joy 
to all in our momifactiiring and closely-inhabited districts, they 
are simply carriers of sewage and filth, and yet these local 
sanilury authorities are armed with sufficient power to prevent 
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or certainly to ameliorate this condition of things ; but no, self- 
interest steps in and says we muat be neutral and not iiurt our 
manufacturiiift iieighboui-s. 

In support of my theory that sanitary officers should be 
qualified men, having gained a diploma and certificate from the 
iSanitnry Institute, and that no local authority should employ 
such an officer unless he held such a diploma, I will give another 
example. Take our large watering places — Scarborough, Black- 
pool, Eastbourne, Brighton, &c., — where the major part of the 
population at certain jeriods of the year is ever changing, many 
of the lodging houses have obtained certificates of a clean bill dF 
health as to the sanitary requirements of their houses. Well, at 
Scarborough and other places I know from experience you will 
find nine-tenths of the houses fitted up with old abominable pan 
closets, insufiicientiy flushed, soil pipes inside the buildings, a 
few may be ventilated, but the major part not, and when the 
soil pipe is ventilated what does it consist of 1 a two-in, rain water 
pipe carried from the trap up to above the roof with o[ien joints, 
and crowned at the outlet with some wonderful head gear in 
the shape of a ventilating cowl ; all this work doing more harm 
than g«>Dd, and yet these houses are all certified, and the British 
public think they are quite safe. So much for the value of 
these certificates. 

I hope I shall not be woumling the feelings or susceptibilities 
of our lending architects when I say that the scientific know- 
ledge of drainage and sanitary plumbing is not sufficiently paid 
attention to by them ; often, indeed, lines of drainage are indi- 
cated on a plan and left to be worked out by the clerk of works 
and builder. For a few years all may be well, but, depend upon 
it, the day of reckoning must come. What happens? A system 
of patching and botchmg up is done, and this makes the stat« 
of things worse than the first. I am sorry to say, in my short 
pxpcrionce, I have met with lamentable cases of this kind. 
Wliat I say to our architects is this, if drainage, water supply, 
and sanitjiry science be beyond the sphere of your calling, do 
not hesitate at once to call in some experienced sanitary engi- 
neer, who will guide you safuly through, or, take the middle 
course, and have your opinions approved of by some such man : 
if you needs must err, err in good society. Speaking for m)self, 
ha^■^ng bad recently to carry out drainage and sanitary work ta 
the value of £40,000, 1 called in a well-known sanitary engineer 
to aid and assist me with his experience ; and I hare no hesita- 
tion in saying success mil be achieved where it might have been 
doubtful, and then, what a comfort and ease to your mind is the 
fact that you have your opinion endorsed by a competent 
authoritv. 
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That the general public are somewhat prone to uader-estimato 
the value of carrying oat drainage in a perfect and systematic 
munner is, I am afraid, not to be denied. Some of my 
clients have repeatedly said, " Could we not dispense with this 
costly system of inspection chamber, with its glazed brick 
aides and glazed stoneware inverts, and your Stanford jointed 
pipes ? " " Oh yes," my reply was ; " you can do without these 
things if you like," The case stands thus : With a system of 
drainage of straight lines, and inspection chambers and man- 
holes, every part of the system is accessible for inspection and 
cleaning. If you simply bury your pipes, however truly laid, 
witliout such, in case of stoppage you have constantly to be 
breaking open the surface. And which is the cheaper and 
better in the long runt To have a perfect scheme open at any 
point for examination, or breaking up the surface and dismp- 
tion ? No, depend upon it, care ana regularity, and a thoroughly 
practical scheme, will pay the best in the end. And before 
closing my remarks upon drainage, I would impress the fact 
very strongly — never allow a builder to do anything with your 
sanitary arrangements ; if you require ad\-ice, go to some com- 
petent authority. The amount of money expended by people 
in employing incompetent persons is something enormous, and 
I regret to say it is almost a daily occurrence. 

Houses are bought without even a thought about their 
sanitary arrangements, then when something is required to be 
done, a builder, or some so-called sanitary en^neer, who ex- 
amines the house for a small fee, and recommends here a trap, 
there a trap, and everywhere a trap, is called in. The result 
of all this is, some recognised engineer is called in, who is 
horrified at the statfi of things, ami the pruning knife has 
to be most unsparingly used. I assure you this is no un- 
common oi'currence ; and to what does all this lead 1 The 
masses, as I said before, must be educated ; It behoves every 
intenihng tenant or purehasRr to make the most searching 
examination he can of the honae he proposes to buy or inhabit. 
He must insist upon stipulations in the agreements, and protect 
himself by taking comiietent advice as to the structural and 
sanitary condition of the house to be leased or bought. Here 
again comes the importance of proper and vigilant supervision 
on the part of the local authorities over the construction of 
houses, and this is particularly needed for those dwellings of 
the poor and uneducated classes. 

It was only the other day I was called in to give some advice 
as to the house to lie occupied by a client of mine. Well, I 
examined it thoroughly. In the course of such inspection I 
found the soil pijie a 3Ji in. rain water pij>e brought down the 
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inside of the house, connected to a 6 in. earthenware bend. At 
the joint it was open, being flagged over at the basement level ; 
where the flag bad been cut round the |>ij>e, there was a hole 
I ill. wide, the soil pipe was carried up to the trap of water- 
closet (a wash-out type), and then terminated. Below the trap 
of this closet the lavatory waste and bath wastes communicated. 
The 6 in. exterior main communicated direct with the main 
sewer in the street. I told my client he was living in a house 
which was ventilating the town sewers, and further said to him 
what should be done. " Ah 1 well," says he, " I will do some- 
thing ; other people have lived in the house without ill-effects, 
and you are really such an expensive man. Can you not recom- 
mend some middle course." " No ; you must do the thing 
properly or not at all. Remember, you have my opinion in 
writing, if anything occurs do not blame me." The result 
was, someone was emploved to do soniethinff. I declined to act 
further, and I have no doubt my friend tinnks he is quite safe. 
This, 1 am sorry to say, is one of the many cases a sanitary 
engineer meets with, and it is often a diflicult task how to act ; 
but depenil upon it, the man who unswervingly sticks to his 
post and has the courage of his own convictions will in the long 
run succeed. 

It will be seen that the preceding remarks have dealt in 
a general sense with exterior matters, I wish now to say a 
few words upon interior fittings and appointments. These 
should be of tne simplest and plainest character, easy of access, 
no corner or crevice where dirt can possibly accumulate, and 
everything exposed, so that the eye can take all iu at a glance j 
never bury pipes in a wall or cut a diaae for them, whether 
they be hot or cold water mains, supply pipes or gas pipes, 
everything should be visible. At two asylums of which I am 
the surveyor the water main and steam pipes were so placed in 
the walls, and they have proved such a continual source of 
annoyance, by reason of their being simply rat runs, that I am 
now taking all the pipes out, placing them on the face of the 
wall. It may be argued they will appear unsightly, but better 
be it so than have a continual annoyance and trouble from 
vermin ; besides, too, how can you get to repair a leaking joint 
when so encased. As to the effect of gas trom a leaking pipe 
no one can estimate the damage upon the iiuman frame from 
the eflfects of imisoning by escape of coal gas. I believe it is 
more deadly than sewage gas ; slower, but surer, and more 
efticacions in its work. 

Before closing this pajicr I would like to say a few words as 
to the general use of materials internally in buildings. 

I think the walls of all kitchens and ecullenes should be lined 
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liTOry white, glazed brick, or tiles, up to a height of 6 feet 
from the floor line. This would prevent splashing or dirt, and 
would be easily cleaned. The floors, too, might he laid with 
concrete floora of broken marble and cement, worked up to a 
very fine surface : snch a floor is very readily kept clean. 

The floors of a building should be laid, where wood is used, 
with oak boards; but if expense has to be thought of, then 
pitch pine boards, 3^ in. wide, tongued and groovwl, and secretly 
naile<l. make an excellent hard floor, which lasts very well. 1 

I have seen many floors laid with yellow deal, where washing"! 
is a constant practice, rapidly going to decay after a few years 
use. 

Floors of either pitch pine or oak, are capable of being 
highly polished, and the carpet need not cover the whole sur- 
face ; this is most desirable, as it allows the carpet being taken 
up oftcner than it would be done if it covered the whole surface .1 
and was secured ta the floor. 

All fire gratea should be constructed so as to entirely consume 
their own products. There are many such grates to be obtained, 
and it is, indeed, difficult to say which is the most desirable. By 
experience I have found any grate with fire clay sides that 
retains a heated chamber under the grate effectiially cutting off 
the cold air of the room, will effectually burn coal to complete 
ash. Mr. Pridgin Teale, of Leeds, has paid some considerable 
attention to this subject, and he claims for this heated chamber 
— 1st, saving of fuel ; 2nd, more uniform heat ; 3rd, the longer 
keeping in of the fire without watching ; 4tb, dimiuished soot 
and fewer ashes to remove- 
As to ventilation and the different methods of heating, time 
would not allow roe to go into this question. Simply let me 
say, although perhaps seeming a difficult subject, a little care 
and trouble will soon unravel all Its mysteries. Let your inlets 
of cold air be always under control, and your outlets for vitiated 
air sufficiently numei-ous and the extractor jMwerfu] enough to 
do its work. As to the number of pneumatic extractors d^ly 
placed before our notice, I would not he so rash as to pronounce 
indgment on any one, although many have been used by me, 
but speaking for myself I would rely more for extraction of 
foul air upon heat, or where it is possible ase a fan. 

In concluding this paper I would especially draw attention to 
the important part fumitnre generally bears ujjon the sanitary 
dwelling. Let your fittings aurl appointments be of the simplest 
kind. Avoid excess of curtaina; if they must be used, let them , 
liang down in straight, natural folds from a brass rod, and not I 
be (lraiM?d or loojied up as to furm lodgment spaces for dust. 
All fringes and valances sIjouU be avoided for the same reason, 
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s well as from the fact that they i 



3 utterly inartistic In i 
(liniug room they naturally abaorl) and retain the smell of food, 
and tend to make the room stuffy and unhealthy, and for the 
same reason they should be avoiaed in sleeping rooms. 

Furniture itself should be so constructed as not to be heavy 
and bulky, but easily removed ; if it is not, the floor space under- 
neath will become covered with dirt ; if it is necessary to have 
heavy furniture, arrange it so that you can sweep and clean 
underneath it. Do not rush with eager haste to furnish your 
house ; take time, and let each piece answer the purpose for 
which it was originally designed. 

Avoid an excessive display of gasallors. If you must need 
have them, let them be jilain and simple, of bronzed brass, and 
not lacquered ; gas tends to destroy everything in our rooms, 
and to render them hot and stuffy and unhealthy. Avoid all 
pajwrs for walla which hold dirt and are absorbent, and by all 
means let them be non -arsenical. Our continental hretliren, 
by legislation, years ago, prohibited the sale of such materials, 
hut we are t«o sacred a race for such radical edicts. Lastly, 
clean out as often as possible every room and every cupboard in 
your house ; give away anything that is fit t« give away, which 
may no longer be required by yourselves, and burn or destroy 
all other litter and lumber, which only affords resting-places for 
dirt and dust and living impurities which grow out or dirt and 
dust. 
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(hi " 'Hie Ventilation of F<a:torieB and Worhhope," In/ William 
Tatteksall, 

The efficient ventilation of Factories and Workshops is, it 
seems to me, a very important branch of practical sanitation, and 
as I cannot find that it has been dealt ivith previously, 1 venture 
to put before you some considerations and suggestions which are 
the results of my experience in this particular line of Sanitary 
work. As the chief ti-ades carried on in factories are the textile 
trades, it may be interesting to know that, according to the 
census return for 1881, the number of persons engaged in thoae 
trades in England and Wales was over a million ; of whom 
.530,000 were engaged in the cotton trade, and 233,000 in the 
woollen and worstiid manufacture ; the remainder being engaged 
in llie manufacture of iiosiery, silk, lace, linen, cari»et8, hemp, 
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&c. In the cotton manufacture, the pi^portionH of the sexes 
employed was lf»4 females to every 100 males ; in tlie woollen 
cloth manufacture there were 102 females to 100 males ; and 
in the worsted and stuff manufacture ISO females to 100 males ; 
ia the silk and ribbon manufacture the proportion of females 
was still greater, as there were 224 to lOli males. As there is 
no doubt that a considerable proportion of factory operatives are 
young persons, the importance of efficient ventilation is further 
emphasised, and ia generally admitted by eveiyone., in theory. 
But judging by the state of many factories and workshops, 
its importance is very slight, in practice; and the following 
extract from the last report of the Chief Inspector of Factories 
and Workshops Is interesting in this connection. He says : — 
" The injury inflicted by an unfenced piece of mechanism cannot 
be hidden, and enquiry as to its cause leads to a recommendation 
which would prevent accidents in future. But the evils which 
follow constant employment in overcrowded and ill- ventilated 
workrooms, are insidious in their inception, rarely complained of 
openly by the sufferers, and do not in their effects appeal so 
readily to the sympathy of employers, as do the injuries to the 
person caused by machinery. It becomes thus a more ditficult 
matter for us to deal with overcrowding and want of ventilation." 
The particularly unhealthy conditions under which the textile 
trades are carried on, are commented upon as follows, in the 
supplement to the last annual report of tlie Registrar-General. 
He says : — " Among the textile industries there are two in which 
the death-rates are nigh, and unfortunately these are the two in 
which by far the largest number of persons are engaged, viz : — 
the cotton industry of Lancasbire, and the woollen and worsted 
iaduatries of the West Riding. The comparative mortality 
figures in these industries are 1088 and 1032 respectively. It 
can scarcely be doubted that the main cause of the differences is 
to be found in the conditions under wliich the industries are 
severally carried on, and especially in the differences that they 
present in regard to the dustiness and the temperature of their 
respective working-places. In the cotton factories the tempe- 
rature of the weaving sheds is described in a recent (October 
1883) report by Dr. Bridges t» the Home Secretary, as " tropical 
and relaxing ; " and dust, compuse<l partly of filamentous 
particles of cotton and («rtly of mineral suustances used for 
si/.ing, is stated to be a notable feature in most of the sheds." 
It will be found also on exanriiniug the tables, that the death 
rates from diseases of the respiratory organs are very high in 
the Lancashire and West Ridmg towns, where the textile trades 
) the 45tti Aantul Heport of the Re0atrai-Geiienl, _ 
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are mainly carried on ; as the foUowinp extract from the supp!&« 
ment previously mentioned also indicates ; writing of the effect 
of dust on the respiratory orpans, the Registrar -General remarks: 
— "More injurious than either coal-dust, wood-dust, or the dust 
of flour, appear to be the filaments aud fluff and other dnsts 
that are given off in textile factories ; the mortality both from 
phthisis and from diseases of the respiratory orpans being higher 
among workers in cotton and in vrool than among persons ex- 
posed to either of the previously mentioned kinds of dust. TI18 | 
workers in cotton factories fare worse than those in wool, the I 
comparative mortality from the diseases in question being, 548 
for the former and 4t)2 for the latt«r. It must he remembered, , 
however, that the air in the weaving sheds of cotton factories 
contains not only flocculent matter, but also a large amount of 
dust from mineral substances of various kinds used in sizing, and 
that the inhalation of mineral substances, judging frnm 
industries presently to be conaidored, is much more iujiuioua 
than the inlialation of textile filaments. The deleterious effects 
of dust upon the air-passages is increased both in the cotton 
and in the wool factories, and especially in the former, by the 
high temptirature In which the work is carried on, and it ia 
impossible to say how much of the lung mortality is due to the 
latter cause, and how much to the diist. 

ijo much then for the considerations as to the need of ven* ' 
tilation in Factories, and I take it that if they had been more 
efficiently ventilated than apjiears to have been the case when 
the foregoing observations were made, and which hy my own 
observations is the case now in most factories, the presence of 

fioUuting matters would not ha-\-e been so e^-ident, as they would 
lave been got rid of as fast as produced, and so the evils resulting 
from their presence would have been much less. ' 

I pass on now to a consideration of the means hy which these 
evils can be lessened by an efficient system of ventilation, and m 
doing so I propose to consider the main sourccfl of impurities 
separately, and in each case the production, amount, effect and 
removal of such pollution. The main sources of impurity in 
factories I have found to be as follows: and I say nothing 
further of the impurity arising from, or given off by tlie work- 
people themselves, as that is seldom or never the only or main 
source, and is merged into the greater, both in effect and 
removal. The principal impurities are dv»t, fumes, excess of 
ntoitture, and heat. Ohjectioii may be tjiken to moisture and 
heat being considered as impurities, but in excess their effects are 
]in)bably as ill as those of the actual impurities, and therefore 
they need removal. 

In many cases teveral of these impurities are present together, 
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aggravBte the nnisaTice, and often make it« removal more difficult, 
I)u»t I have found to be the greatest impurity, and to be present, 
more or leas, in almost all the processes through which textile 
fabrics pass in manufacture, and often where the stuff is made 
into clothing. 

The rooms where the carding, combing, winding, spinning, 
&c., of cotton, woollen, worsted and other textiles is carried on, 
all have their air rendered impure by the dust and particles of 
fibre given off from the material in course of manufacture, and 
in addition the abeds in which cotton goods are woven, and 
especially with certain classes of goods, the solid particles of the 
size with which the yarn has been treated becomes loose, and in 
addition to particles of cotton, float about in the air of the shed in 
considerable quantities ; and to prevent this result, and because 
more work can be got off in a certain time with a moist atmos- 
phere, an apparatus known as a Humidifier is used : by means 
of which, saturated air at a high temperature is forced into the 
shed, kee[)ing the air inside hot and moist, and to prevent 
radiation of heat and condensation of the moisture, all apertures 
that might admit fresh cool air, are carefully stopped up, including 
both inlets and outlets for ordinary ventilation, if any have been 
provided, which in many cases they have not ; some employers 
simply blow steam into the sheds during meal times, and trust 
to that for keeping the place moist enough for their purpose 
duriug the rest of the day. As artificial moisture is moat needed 
during /ro«i, the effect of passing from the warm moist air of the 
weaving shed to the cold frosty air outside, must be very injurious, 
as may })e imagined. 

A report on this subject was, I believe, made some years ago 
by Factory Inspector Osborne, in which he came to the con- 
clusion, that by using jiroper ingredients in the preparation of the 
size, there would be no need to introduce moisture into the 
sheds ; and as the principal object of heavy sizing is, I presume, 
to give a fictitious weight and value to the cloth, not much 
sympathy would, I think, be extended to manufacturers if they 
were forced to discontinue sucli an unhealthy system. 

In the weaiHiig sheds of other textile trades, as Woollen^ Silk, 
Worttedt and Flax, the impurities consist of dust and fine loose 
particles of whatever material may be worked there ; with, in 
Winter, during a considerable part of the day, the impurities 
from a great number of gas lights, and in Summer great heat 
from the sun shining upon the glass roofs, and in some cases 
always, and es^iecially in hot weather, the foul smell from closets 
and urinals adjoining the sheds, and not properly ventilated or 
constructed, or not regularly emptied. 

Carding Rooms, at particular times, when what is called 
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grinding the cards is taking place, and the preparing rooms for 
silk, are extremely dusty. The breaking-up rooms also for 
other materials, such as Waste, Shoddy, and Rags for Paper 
Makers, and Esparto grass cleaning, and tlie rooms where these 
materials and W ool are sorted iutji (hfferent grades or qualities, 
are often so full of dust that the workpeople, who are mostly 
women and girls, have to wear a bandage over the mouth and 
nostrils to enable them to work at all, In tnany of the work- 
rooms enumerated above, there is great excess of heat, and in 
some very foul smell arising from the material ; the worst in 
this respect being probably silk-wasti- preparing rooms, in some 
of which the stench is frightful to a stranger, though it is swd 
that the workpeople become used to and do not perceive it after 
a while In many workrooms also, other than textile, there is 
a large amount of floating dust to contend with, as in all dry 
grinaing processes where metal is ground on revolving discs, 
examples of which are : the glazing of metal faces in machine 
shopH on emerj- discs, and the pointing of pins for textile 
machinery, in which processes large quantities of minute par- 
ticles of metal and stone are set free and float about iu the ^. 

Krcestive Heat. — There are many workrooms in which this is 
experienced. The machine rooms in calico printing works, 
some of which in summer get as high as 130° F. The machine 
rooms also in paper mills, and the rooms in which fine yams^ 
both cotton, woollen, and silk, are gassed, or run through Hamea 
produced from a mixture of coal-gas and air, to finish them 
smooth. These rooms are the foullest that iu a con^derable 
experience I have come across, and this is not t« be wondered 
at when we know that some thousands of gas jets are burning, 
and the whole of the fine particles that have been singed off the 
thread are floating about in the room, and produce an intolerable, 
irritating effect on the throat, nose, and eyes of strangers; and 
I have often seen the women and girls forced to go outside, 
and stay out a considerable time, to recover from the effects of 
working in such an atmosphere The finishing, singeing, 
dyeing, and pressing rooms for textiles have usually a very 
high temperature. The rooms in which wool is washed, and 
cotton and woollen yams are sized and dried, and the drying 
rooms for wool, yarn, cloth, &C., are among the worst, and 
especially as the excessive heat is accompanied with excess of 
moisture. I have known many rooms of this kind to have 
temperatures from 150^ to 200°, with the air so full of moisture 
that a fall of 20° would procluce saturatioti. 

The combing and spinning rooms am kept above normal 
temperature and artificially moistened, hut it is said this is 
necessary U> produce good work. 
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In other than textile factories, the ironing rooms of steam 
laundrieii, and the making up and pressing rooms of wholesale 
clothing factories, in which much gas is burnt tfi heat the irons, 
are examples of workrooms in which the temperature is excessive, 
and the air foul. i 

Sleam or excels of rnotBture, as an unpurity, has already beea | 
mentioned several times, besides which instances it is found in 
excess mostly in dyehouses, where it is often produced in such 
immense volumes, and so contiuuousiy as to be quite beyond the 
power of any appliance to remove at a reasonahle expense. In 
cold an<l fojjgy weather the moisture becomes most visible, as 
the point of saturation is sooner reached, and dyehouses become 
filled with thick foe for days together, so that nothing can be 
• listinguishetl at a few feet distant. As dyehouses are generally 
of open and lofty construction, and there is no excessive lieat, 
the health of the workmen does not anjienr to suffer much from 
their constant work among steam, ana one hale old fellow of 73 ' 
to whom I spoke seemed to thiuk it beneficial. 

The construction of factories or rooms will govern the 
application of any system of ventilation to them. The ordinary i 
method of ventilating wealing and other sheds has, I think, 
usually been inefficient by reason of the contrivances for ex- 
hausting the foul air being inadequate at their best, and 
uncertam in action when most needed, and also because the 
inlets for fresh air were not Duder control as te the quantity, 
temperature, or direction of the air admitted. 

7Ae exhautt has usually been by means of automatic venti'- | 
lators of various kinds plentifully sprinkled about in the roof, 
and without in many cases any particular provision for inlets, 
or with simply holes in the walls which allowed the air to enter 
in gusts, and ensured the holes being sjieedily closed or stopped 
up with rags or anything else convenient. The lobster uack 
cowl, and other wlnd-<lriven ventilators, are liable to get stuck 
au<i act as inlets, besides which in hot weather, when most 
needed, there would very likely be no wind to cause them 
to act. This last remark applies also to induced current 
ventilators, besides which none of those mentioned produce, at 
the best of times, sufficient movement of air to carrj' away the 
particles of floating dust, so that for this purpose an appliance 
IS needed which will move air in large volume constantly, and 
be uniler control, as to the quantity moved ; this is found in a 
ty]>e of exhaust fan, dealing with large volumes of air at low 
pressure, and requiring small power to drive, and which, placed 
Dear the centre of a shed, will exhaust air in proportion to the 
speed at which it Is driven, and may be regulated to suit the 
temperature and other requirements, or amount of impurities 
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existing. We thus get a current of fresh air traverainp the 
shed from nil sides to the centre, and there being conalaiitly 
discharged, irrespective of wind or weather. In some large 
sheds, several may be necessary, and in one very large one, I 
put four fans, having an aggregate displacement of 120,000 
cubic feet of air per minute, or 7,200,000 cubic feet per hour, 
which changed the contents about 8 times per hour. 

The best results have been achieved by placing one or more 
exhaust ventilators near centre of slied root, and arranging the 
inlets at regular distances around the walls. The amount of 
air to be passed through will depend on the temperature and 
rate of pollution inside, and the inlets may, if needed, be carried 
down from roof, and the entering air warmed, cooled, or 
moistened at pleasure ; there are plenty of appliances to be had 
by which air can be admitted without draught. A series of 
rooms, one above the other, may, if not too large, be dealt with 
by one exhaust ventilator, placed at the top of a vertical shaft, 
extruding through the several stones and with outlets from 
each room, the inlets for fresh air to each room being so 
arranged that the air may, in its course from iulet to outlet, 
traverse the room, and especially that part in which the greatest 
source of pollution exists. 

It is obvious that a series of small rooms on the same floor 
level may be dealt with in a sunilar way, by a horizontal air 
duct with openings to each room, and inlets as suggested above. 
In storied buildings in which the rooms are too large to 
be dealt with in this manner, each room may be treated 
separately, aud many large workrooms are so treated, hjr 
having one or more e.xhaust fans placed on one side m 
the room, and fixed either to discharge through windows 
or openings specially made. The inlets in this case would be 
arranged on the opposite side of room to the fan, and possibly at 
the ends, if required, so as to cause the current of air to traverse 
the sources of pollution, whether dust, heat, fumes, or steam. 
Generally, the requisite effect iu removal of poUutiug matters 
is obtained by running the fans entirely free from any kind of 
tubes on feed or room side ; and where possible this is best, aa 
less power is ueeded to drive them, and more air is moved when 
the area of feed is unrestricted. There are, however, some 
cases in which it is necessary, aud many in which it is advisable, 
to carry away polluting matters immediately they are set free, 
BO as to prevent their distribution in the atmosphere. In these 
cases it twcomes necessary tr) construct tubes with openings 
near the source of pollution, and connected at the other or exit 
end with a fan, which when working produces a powerful 
exiiaust, and carries away the jiolluting matter as fast as it is 
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produced. This orrangement may be, and is, applied witli 

Eerfect success to remove dust, lieat, steam, and fumes of various 
inds. The tubes may be carried overhead, underneath, or 
level with the sonrcea of pollution, and the imparities carried 
away may be dealt with in a chamber, ao as to retain them aud 
allow the air to escape pure. A good type of this arrangement 
has been largely carried outfor the prevention of what is called 
" Woolsorters' disease." The men who sort the wool work at 
continuous tables, which usually are iixed along the sides of 
large rooms, close to the walls, and at which each sorter works 
opposite a window, on account of the light. In sorting the 
wool the sorter takes a portion from a heap placed on the table 
near him, and shakes it to loosen and open it out, so that he 
may judge of the quality, colour, ifec. ; and it is at this point 
that the greatest danger of infection occurs, as the shaking sets 
free the dust, short fibres, and other light matters, amongst 
which may be the bacillus, or serm of infection. To prevent, or 
at any rate lessen, the risk of infection, there is made opposite 
each sorter an opening in the table, to which is fixed a short 
downcast tube, which is connected with a larger horizontal tube 
beneath the table, at the extremity of which is working a fan, 
producing a powerful exhaust current in the system of tubes, 
and carrying away the dust set free by the sorters shaking the 
wool, which they do over the open ends of the small tubes. 

In opening the bales of wool, also, a similar arrangement is 
ased, but on a much larger scale, as the quantity to be dealt 
with is very much greater. In both cases there are wire 
gratings above the taoles to koep thii wool out of the tubes and 
allow the solid, but not floating matters to fall on the table for 
collection. This dust is most successfully dealt witli by being 
blown into a settling chamber, in which a series of steam jets 
meet and damp it, so that it is deposited, and can be collected 
and burnt jjeriodically. 

I may mention, amongst other applications of this system, 
the removal of dust from silk dressing machinerj', in which the 
main air ducts are carried overhead, with small vertical depen- 
dent tubes, terminating in hoods which cover the area of dust- 
production, confining it and facilitating its removal. 

The fine dust produced by dry grinding processes, in wliich 
metal is ground against rapidly revolving discs of emery or 
stone, is also removed by a simitar arrangement, in which the 
main tubes are about level M-ith the grindstones and have open- 
ings opposite each stoue, in such positions as to catch the dust 
as it is driven off and carry it away at once. 

It will occur to auyone acquainted with work in factories 
that this system of extraction along tubes may be applied wil^ 
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great advantage m many cases not specified in this paper. Tliis ■ 
IS SI) ; but to avoid error I have mentioned only sncli as I have 
designed and seen carried ont, and are now in ojieration ; and 
not all of these by any means. 

In the construction of the air ducts the following points need 
attention, and the suggestions I offer are the results of, and 
have been verified by, experience. 

The best material for tubes is galvanized sheet iron of a 
gauge proportionate to the diameter of the tube ; it is light 
ami strong, and is easily made into tubes of a circular section, 
which are smooth inside, and reduce friction to a minimum. 

Wood is the other material available for tubes, and tbe . 
objections to its use are, that it cannot be formed into a 
circular section, is liable to warp, twist, and crack, and causes 
greater friction of the air, and consequent loss of power. Its 
advantage is that it is cheaper (about one-third) than galvanized 
iron for tubes of same area. i 

In forming ducts inside walls or underground the best mate- 
rials are : f()r large air ducts glazed bricks set in cement, or 
for smaller ducts glazed and socketted earthenware pipes jointed 
in cement. Bends, and especially right angled ones, should be 
avoided as much as possible, and where unavoidable should be 
curved to a large raoius, or the tubes enlarged to reduce fric- 
tion ; inspection holes should be provided near bends. Branch 
tubes should be connected to main tubes by being curved in the 
direction in which the current of air is travelling, and I have 
got the best results by bringing small tubes, such as those 
connected to the woolsorters' tables, into the main tube at an 
angle of about 45° and enlarging them at the junction. 

The oiienings near the fan alioidd not be made too large, ao 
that those further away may get their due proptortion of draught J 
if this is not done, the fun draws its supply of air from the 
nearest openings, and the further ones are of no use. ■ 

No particular rules can be laid down to work to in propoi^ I 
tjoning the sizes of openings according to their distance from the 
fan, as much depends on tbe sizes, material, section, number of 
bends, and leni^h of main tube, but a safe plan is to have each 
opening provided with a slide, so that they can be adjusted to 
fiivo equal draughts, and then fixed to prevent tampering with 
by workpeople, who very often imagine, if they see an o])en tube, 
ttiat they feel a draught, and would rather in many cases stand 
the chance of infection than have the temperature of the room 
lowered by a good system of ventilation, without heating. In 
one case I know, the woolsorters employed by a large firm 
petitioned that the system of ventilation described above might 
not be applied to their tables until the rooms had been heated 
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by Bteoro pipes, wliich it took several months to do, and during 
whieh time they were workinc in a constant atmosphere of fine 
dust. In many other cases I have known workpeople stuff up 
every opening, and even paste paper over every crack or cre^-ice 
tliat might admit fresh air. This sensitiveness is no doubt 
largely due to the quiet, atill nature of their work, which 
re<juires very little moving about or exercise, and causes them 
to feel the smallest movement of the air. At the same time 
there are many workpeople who are very careless of the way in 
which they expose themselves or others to insanitary conditions, 
and will take their food without washing their hands, or 
removing their working smocks, and even take their meals seated 
on the work benches or tables, and amongst the unhealthy 
matt«ni they may have been manipulating, and this in spite of 
the fact that special facilities have been afforded them in the 
shajte of washing and dining rooms. Though many of the 
operatives are no doubt very careless and ignorant as regards 
sanitation, still tliere are some who appreciate its benefits, and 
credit is due to those amongst the woolsorters who agitated for 
compulsory bye-laws, to compel the best known means to be 
taken for the prevention of the mysterious and fatal disease to 
which they are subject, which agitation resulted in a series of 
regulations being drawn up, and agreed to by the Local 
Authority, Employers, and Operatives, which, though not com- 
pulsory, are generally carried out, and must contribute very 
greatly to the general health and comfort of the workpeople. 

Emplotfer» are not always willing to take the necessary steps 
and spend the money necessary to ensure even moderately 
healthy conditions in their workrooms, where there is not a 
direct and perceptible result in better work turned out, or more 
of it. This disinclination is to be traced in many cases to the 
fact that they have already spent considerable money in that 
direction witnout getting adenuate results, and so become 
doubtful of any good result following further exiienditure, 
though no doubt trie feeling of some employers on the matter 
ia similar to that of one who asked the cost of ventilating a 
room, in which the operatives comi)lained of being nearly 
roasted, and on being told the cost, which was evidently much 
larger than he imagined it would be, he simply remarked, " Let 
•em roast, then." 

In conclusion, looking at the important bearing that tha ! 
efficient ventilation of factories and workshops, not only in the 
cases mentioned but also in very many others, has upon the 
public health, it seems to me that there should be some autho- 
rity with power to compel the best known (or at any rate a 
satisfactory) means of ventilation to be carried out in what may 
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be termed unliealthy trades ; what that authority should he, oP 
the circumstances under which it should act, I do not pretend 
to suggest ; but think that the Council of the Sanitary Institute 
might profitably consider the matter, and prejtare a recommen- 
dation on the subject. 

The exhaust ventilator mentioned in this paper ia that known 
as the Blackman Air Propeller. 

^For discussion on (/its paper see page 246.] 



On "American Sanitation," by John B, Gass, A.R,I.B.A., 
Graduate, Godwin Bursar and Medallist of the Royal 
Institute of British Architects, &c. 

In the following paper I propose to give a general account of 
the leading methods of Sanitation adopted By American archi- 
tects and engineers, not«d by myself during a professional visit 
to America last year. Having had the honour of being elected 
by the Council of the Royal Institute of British Architects 
to the Godwin Bursary and Medal for 1885, I travelled with 
official letters and introductions to examine into and report 
upon American methods of building, construction, arrangements, 
sanitation, &c. My report on the latter subject, though pro- 
bably not presenting anj'thing new to specialists, may, I trust, 
be of some little general interest. 

It is only of late years that much attention has been given in 
America to the sanitary arrangements of towns and buildings, 
and the better understanding of what precautionary measurua 
are necessary for the public health. Architects and euj^eers 
recognise the importance of sanitary matters, and manufac- 
turers are stimulated to develope appliances to meet the latest 
sanitary requirements. The American public mind has been 
stirred in these matters, and the National Boanl of Health at 
Washington, and the Boards of Health of the various States, 
are doing excellent service. The reports of the Washington 
Board, which (I believe) are in the Library of the Sanitary 
Institute, and which I brought over for the Library of the 
Itoyal Institute of British Architects, contain information of 
much value, though unfortunately the Inst report is only of 
small dimensious, owing to the Umitt.'d appropriation of money 
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granted by the Government. In many of the cities tliore are 
stringent sanitary regulations, which are very pood, but, unfor- 
tunately, they are not always carried out, as the curse of the 
aneculattng and jerry builder bangs over America as well as 
Lngland. Building Inspectors are not always able to insist on 
a full carrying out of their regulations, and perhaps even 
Building Inspectors have occasionally the " itching palm " with 
which the American public service is bo much credited. In one 
city, where the plumning regulations are very strict, I was told 
that the purchasers of a row of good houses, on entering Into 
possession, found that all the elaborate plumbing fixtures were 
without any service or waste piping at all. 

As the ordinary system of city drainage takes rain and storm 
water in addition to foul water, pipes and culverts of large 
diameters are used. In hot and dry weather, which often lasts 
for considerable time, when there is the greatest decom]K)sitioD 
of eewa^ matter, there is no storm watiT to flush, and there is 
also a decomposition of filth in the street water catch basins. 
There is also the difficulty of ventilation, and the storm water 
makes an embarraaament in the treatment of the foul sewage. 
In some parts of Philadelphia the slop wat«r from the houses 
discharges into surface gutters in the streets. These are very 
objectionable, particularly in hot weather, when th^ smell is 
very offensive, or in frosty weather, when tlie foul water freezes. 
Many of the American cities are badly drained, and the dis- 
position of the sewage is often a matter of great difficulty owing 
to the sites of these cities being frequently flat. There are 
various ingenious systems for its treatment and disposition, but 
in practically the majority of cases it is turned directly into the 
nearest river, lake, or sea, without any treatment whatever. 

The connection of any good system of house drunitge to the 
ordinary main sewer is trap|>ed, with '* breather " pipe on the 
house side. This, where possible, is at some little distance 
from the house, and anyhow away from window or door : it is 
carried alxiut five feet above ground, of good diameter, and 
with end turned downwards. In cities where the main drainage 
ia only at the front of house and the closets, bath, &c., at back, 
it is necessary to run the pipes through the basement This 
inside drainage is very common. The iron soil pipe passing 
through cellar is carried, if practicable, in full sight along the 
face of cellar wall, or suspended from the floor beams. If it is 
carried under floor it is encased in strong cement concrete with 
sealed hand holes for cleaning. Where passing through founda- 
tion wall, arched opening is left, and the iron pipe taken at 
leaat five feet outside, where tt is connected with the earthen- 
ware drains. If the ground is not solid the irou pipe is carried 
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farther and encased in concrete — this gives greater certainty. J 
of tightness and correct grading. When the trap disconoecting 
house drainage from main sewer is on the soil pipe, and inside 
cellar wall, it is of iron and fitted with cleaner, the breather 
pi]>e being carried outside to curb or fence wall, with gird at 
end. 

The ordinary system of city drainage being very defective, it 
is interesting to note a departure from it in the sewerage of the 
city of Memphis. Here is tlie best known and largest example 
of the application of the result of the investigations in various 
cities, by order of the United States National Board of Health. 
In these cities, the main sewers were gauged to determine 
the actual size of ])iijes needed for the removal of the great- 
est amount of foul sewage matter only, jirodncod under 
various circumstances. Tlicse gaugings (a full account of 
which was published in the Board's rei>ort for 188^, fo. 354) 
Bhow conclusively that for foul sewage matter for a large 
population, main drains of only small diameter are neces- 
sary. 

Colonel Waring, of Newport, R.I., the engineer who designed 
the Memphis sewage schenoe, communicated a paper to the 
"Sanitary Institute," in Sejitember 1880, giving a full account 
of this work, which is no douht familiar to the members. It haj 
now been in use over five years, and the practical working 
appears to have been very satisfactory. To recall the main 
features, I may state that Memphis is a city on the Mississippi, 
of between forty and fifty thousand inhabitants. The main 
drainage system is for foul stswagu only, and when complete will 
have a total length of about forty miles. Tiiere beiug ven' few 
cellars and the ground having a good natural fall, the drains 
were laid about 6 ft. deep. No outlet drain from any house 
was allowed more than 4 in. diameter, the tributary mains being 
8 in. and G in. diameter, and the two mains commencing from 
8 in. diameter, and increasing to 12 in. aud 15 in. diameter, all 
being of socketted glazed pipes. The two mains are joined 
together into a 20 in. brick aewer, which has switches turning 
the drainage into a 3 ft. iron t>i(ie for the high water outlet, and 
into a 20 in. iron piiw fi)r the low wat«r outlet, the extreme 
variation of level in the river being 35 feet- On the main lines, 
man-holes have been put in at intervals. No house connection is 
trapped, but each has an unobstructed ventilator reaching to tiip 
of roof ; this gives vent to about every 30 feet of sewer. Every 
slopstone, water-closet, sink &c., has independent trap ; hopiier 
closets are insisted on. the sanitary regulations ai-e \ery strict, 
and all plumbiug work is inspected by engineers. The whole 
sjrstem is flushed daily or half daily with about 150 Rogers 
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Field's well known automatic flush tanks, supplied with town 
water, and placed at the dt-ad end of every branch to thoronglily 
flash each lenpth ; each flush tank dischargini; about 100 fjallons 
in 40 seconds thoroughly scours the pipes. The subsoil drainage 
is by a^ricnltura] drain tiles, 1 iiu to 3 in. diameter, laid beside 
sewer and in the same trench ; these discharge into the nearest 
water course, or on very level gi-ound into the main sewer, with 
sj^ecial precautions against sewer water backing up. Storm 
water is removed bysurface gutters with outlet* through shallow 
conduits easily accessible. 

On this svst«m there have been official reports by Mr. 
Ganlener, for the Board of Health, New Yorit State, and Mr. 
\V. II. naldwin, C.E., the latter dated March 29th, 1884. The 
following is a summary of these reports with regard to the 
working: "In the mains, from lOin. and over.adeposit is found 
of fine silt, supposed to be mud and paiMjr pulp ; this ia cleaned 
out about once a month bv rope and steel brush being dragged 
through from man-hole to man-hole. In the lateral sewers there 
are ven- few stoppages ; where stoppages occur they are from 
stfhools or shops only, and in pipes 6 in, diameter and under, and 
arecausedbysticksor piecesof metal getting cross wise in the pipes. 
For stable ^^'ashings catch pits have been found necessary. A 
few T cleaning pipes have been insert^, and hand-holes nre 
now put in all extensions about 100 ft, apart. Some of the 
aewers are 2,000 ft. from the mains, and the longest lines gene- 
rally run aboat quarter full. Overflows have had to be ]>rovided 
for taking the water in wint«r, when the water tans are left 
running in the houses to prevent them freezing. Neither in 
removing obstructions, in cleansing the main aewers, nor in 
connecting with house drains is the odour of sewer gas over 
observed. 

This system was adoptinl at Kecne, N,H., and executed in 
1882-3. I am informed that it is working well, though the 
greatest fall is only 4 in, in 100 ft., the lowest fall bein^ j^th in, 
m 100 ft.. and that line nearly two miles long. It is also being 
used in part* of Paris and other places, ana may, I think, on 
a large scale, be considered a success. 

In the country districts, where ttiere is no regular sysiem of 
sewerage or convenient water coarse, house wastes are disposed 
of by means of cesspools, the commonest form of which is the 
"Leaching cesspool," which is only of use in sandy or gravelly 
soils, and slimild nut be used where there is a chance of con- 
taminating water supply. It is built circular, 8 to 12 ft. 
diameter, of depth requisite to reach an absorbent stratum, the 
sides lined with dr^' wall of stone or brick, and the ton drawn 
over domc-sbai)ed with man-hole at top — covered with Imise flat 
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stone, and earth over. Subsoil irrigation is being much used, 
the sewage being conveyed tO' tight cesspool or tank, having 
outlets to irrigation field or surface by a series of open-jointed 
tiles. Rogers Field's automatic flush tank is used most success- 
fully, as also are ordinary tight cesspools placed at a higher 
level and let off at intervals. The tight cesspool with overflow 
at top is also in nse, but, as the sewage water is not delivered 
intermittently or in large quantity, it is not successful. 

To prevent damp in cellars or foundations, under-draining is 
resorted to, and formed with agricultural drain tiles of small 
diameter, well graded, and laid, with "muslin" joint or paper 
cap, below level of foundation. This is kept separate from 
other drains, and discharges into water-course if practicable, or, 
if connected with main drainage, is carried some distance from 
house, and tiles stopped at least 10 ft. from conncctiim, this 
length being filled in with very fine sand or gravel. When a 
gravel under-drain is used it U excavated for as tile drain, and 
Bottom filled iu to about 12 in. deep with sand or fine gravel. 

To prevent ground smells rising in house 6 in. clay puddle 
or tliicK coat of asphalte is put under floors and rammed in at 
aide of wall. 

Plumbing. — Lead is mainly used for plumbing in England, 
but in Ajnerica iron takes its place, being used for soil pipes, j 
supply pipes, and wastes, except in cases wliere there are many 
bends, or in braiiches of small diameter. 

The soil pipes are generally of cast iron of extra thick metal 
with turne<l socket joints, made with oakum driven in tight 
and finished with melt^^d lead, which is tightly caulked alter 
being run in place. Joints ara also made with sal-ammoniac 
and iron filings; turned socketted cone joints are used and 
flange joints, Dolt«d together, witli lead washer, star-shaped in 
section, which flattens out when bolt*?d up and forms a good 
joint. Wrought iron soil pip^s, in long lengths with bolt«d 
flange joints, are also used. The soil pipes are usually coated 
with asphaltum, inside and out; some are enamelled inside or 
dijtped in patt^^nt solution, of which there are many sorts- 
Owing to the severity of the weather in winter it is oft«n 
necessary to keep the soil pipe inside the house or inside 
" plumbmg tower," heated in winter: it is used as the 
waste for all the plumbing fixtures, the pipes being prepared 
with the necessary Y branches for connections. Where lead 
pipe is connected with the imn a tinned brass joint-piece ia 
inserted, caulked to iron pipe, and the lead pi|)e connected to it 
by a wiped solder joint. Under ordinary circiunstances 4 in. 
soil pi)ies are geneially found sufficient ; in Sin. pipes there is 
btftter flushing, but greater danger of syphonage upon lateral 
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branches; this danger decreases by the use of larger pipes, ' 
beina in inverse prtiportioo to the diamctor of pipe. 

The soil pipe runs up to the roof of full diameter, then for a 
length at least on the outside of greater diameter, using an 
increaser joint of 4 in. to 6 in., which is said to give effective 
increase to the movement of air. At the top a spherical wire 
basket is placed to prevent obstruction. Ventilating cowls or 
covers of any sort are objected to by many aa obstructing the 
current and increasing tlie friction, particularly so during 
calms or light winds. 

The soil pipes are carefully tested under hydraulic pressure, 
or by air pump anil pressure gauge as used by ga3-6tters ; the 
plumbing fixtures are afterwards tested by the usual pepper- 
mint or smoke testa. 

Elxtreme simpUcity of plumbing arrangements is advocated, 
and in some very large houses I visited, carefully carried out. 
The wat«r-closet is arranged to do duty as urinal, slop-sink, 
&c., and water drawn by housemaid from bath taps or stand 

Fiipes. All wastes and traps are exposed to view with abao- ' 
nt«ly tight blocking for every pipe hole, and no wood casings 
to closets, wash-stands, or bath. For water-closeta the seat is 
formed of hard wood, on cleats at sides, and hinged to be 
turned back. Most of the water-closets are imported from 
England — the Brighton, Jennings', Uellyer's, and othere being 
in use. The distinctively American ones are cleared by 
Bvphonie action ; the " Dececo " is on the principle of Field s 
Flush Tank, aud seems to answer verj' well, but the trap cannot 
be ventilated, as it would interfere with the formation of J 
vacuum before the syphon will act There are others on the 
same general lines of varj'ing values, some of which are 
arranged with air pipes to traps, which are kept closed by valve, 1 
except in case of under-pressure. I 

Urinals are rarely found except in hotels and public buildings. 
The hath tubs are ordinarily -of tinned and planished copper, 
16, 18, and 20 oz. metal ; they are also used of iron, enamelled 
or jKiinted, white the earthenware ones are imported from 
England. In the overflow to bath tubs, as ordinarily arranged 
in English baths, the dirty water rises to same height in it as 
in the hath when let off; it therefore gets fouled, and not . 

Setting flushed is a fre'juent cause of bad smells. In many 1 
Bths in America there is no overflow at end, but copper or 
brass stand pipe, the height for water, fits into outlets and ] 
serves as plug. 

Wasli-basms are in single pieces of earthenware, with several J 

Etent overflows and wastes; the stand pi|»c ij\'erfiow is in use J 
• these, the basins being drained from the back, with the J 
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stand pipe in recess, and raised or lowered for outlet hj smnlT 
lever at top of basin. Kitchen sinks are the same as in England, 
and made of metal or porcelain, with outlets as used in wash- 
basins. 

Each of the plumbing fixtures is separately trapped, there 
being many traps of varying value. The common S or V 
trap, with ventilation connection attached, is ordinarily used. 
Putnam's Sanitas trap is eaid to he made so that it cannot be 
syphoned ; it consists of an adaptation of the S trap, with 
the wat*r passage diverted by a bent plate, causing it to flow 
round a strong glass bowl let into aide. It baa no mo\nng parts, 
is easily cleaned, the interior being exposed to viejv and holding 
a large (juantity of water; the water seal cannot be readily 
broken. There are sevend traps having movable parts, usually 
with ball valve, but these are always liable to get out of order. 

To kitchen sinks numerous forms of grease traps are used : 
the ordinary one ia outside in yard, forming a settling pit and 
with cleaner on top. The " Dececo " flush pot Is fixed under- 
neath sink ; it is made of glazed earthenware, inverted pear 
shape, and holds about six gallons. In the sink is the ordinary 
grid with wast«, which discharges into the flush [lot, at the 
bottom of whi<'h Is also outlet with plug worked by lever from 
top of sink. When the pot gets 611ed the outlet from it is 
opened, the msh of water earrj-ing everything with it and 
flushing the drain. 

All the municipal plumbing regulations require that traps 
shall have back ventilation with air pijie not leas than 1^ in. 
diameter for small traps, or 2 in. diameter for large traps. The 
question of the back ventilation of trajis is a point of contention 
with many of the leading sanitary engineers in America, The 
results of experiments bv various engineers are published in the 
National Board of Health's Bei«rt for 1882 (folios 136 to 1.52), 
but unfortunately there is a complete divergence of opinion. 
It traps are not ventilated there is a danger from ayphonic 
action and traps emptying for want of air. Wlien traps are 
ventilated the danger is from destruction of water seal by 
evaporation, or from ai<l to trap emptying by capillary attrac- 
tion when any hair or material gets over the edge of trap. 
Farther experiments are, I believe, being conducted on tins 
^'exed question. 

At the Mass. Geix. Hospital, Boston, B Sanitary Tower and 
ventilating shaft lias been recently built for the wastes fntm 
hospital plumbing fixtures; it is an addition to the old building 
and there was only a limltL-d site. Tlie tower is 2 ft. 9 in. 
square inside, and r-arried 24 ft. above t<ip floor ceiling, with 
flag cover at extremity, the outlets being at sides. It 8er\-oa 
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for tn'o distinct sets of plumbing fixtarcs, and allows easy 
access to all the pipes. Wash-basins, sinks, and water-closets 
are gri>u[»d ronnd it, with the baths between water-closets and 
end wall. A 5 in. soil pipe is fixed in tower and mna full height, 
with a Sin. veutilating pipe parallel to it and turning ioto it 
above highest conuection. Steam \npes from the heating 
apparatus are taken iq) the full hei^t, allowing a good flow aua 
return. All the wastes are separately trapped, and discharge 
into soil pijie, with vent near connection into main vent pipe. 
There are 4 in. outlets from water-closet and sink, and 'i in. 
from bath trap, the waste being under ceiling. The inner sink 
has 2 in. waste, discharging into soil pipe at bottom, and connec- 
ted with it as vent above ceiling line or top floor, each inlet into 
this having separate vent connected with continuation of waste 
below top ceiling. The pipes were all carefully planned and 
holes left in the walls ; these were afterwards solidly built np. 
The steam pipes in tower prevent any possibility of the wastes 
freezing, and cause a continuous upward current of air. There 
are ventilating flues, exhausting into tower where there is any 
possibility of smell or steam being offensive. 

The water supply to cities is from various sources — ordinarily 
from the nearest river or lake, which, being at a low level, 
necessitates the use of pumping stations. At Chicago a tunnel 
is driven under Lake Michigan, with inlet some distance from 
the shore, the water flowing to pumping station and there 
forced up large stand pipe. At Philadelphia the supply is 
taken from the River bchuykili, quite close to the city, the 
land for 12 or 14 miles on each siile of the river having been 
acquired and formed into the beautiful Fairmount Park. This 
park, to some extent, keeps the river free from objectionable 
drainage, but not altogether, the cemeteries, for example, 
draining directly into it. Ur. Billings says, in a recent article, 
that the cities whose water supply is more or less polluted by 
sewage arc so numerouB as to form the rule rather than the 
exception. 

It is of some interest to note that although a better water 
supply is coutemplated at Philadelphia, and the reservoirs are 
partially made, the work has been for the time abandoned, 
owing, I am told, to causes which unfortunately too often inter- 
fere with public works in America, and also to the necessity 
for the city fathers being economical in everything except the 
new public boildiugs, whereon they are lavishing immense sums 
of money. 

The water supply pipes to buildings are of various metals, but 
ordinarily of drawn lead tinned inside. Seamless drawn brass 
tubing is largely uaed, particularly wliere the pressure is heavy 
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or the water ven' soft. For cold water the pipes are tinned 
insido, but this ia not necessary where the water is not used for 
drinking purposes or for hot water supply. Where exiKraed to 
view all brass tubes are coated with tin, plated orvamislied with 
shellac. Wrought iron water pipes are also extensively used, 
the inside being galvanized, enamelled, liacd with tin and 
occasionally glass lined. Other protecting mediums are of coal 
tar or parafhn enamel, and of course there are many patent 
solutions, one having a base of vulcanized rubber. Iron pipes are 
sometimes zinc-cased outside, particularly when exposed or 
where possible leak would do injury, in fixinc, the horizontal 
pipes aj-e secured by stout brass hands screwed, while vertical 
pipes have ears soldered to the pipes and screwed- 
It will be understood that tlie methods of sanitation before 
described are not in general use throughout the country. The 
remarkably rapid growth of most of the western cities, and the 
natural diificiiities of the disposal of refuse, conjoined with 
the general apathy in matters of sanitation, from which both 
Americans antl we ourselves are ordy just emerpng, leave a, 
great deal to be done everywhere, and it must take many years 
to bring most of the American cities into a thoroughly sanitary 
condition. Even in so enterprising and wide-awako a city as 
Chicago, for example, behind the fine houses in its famous 
Michigan Avenue there is hardly a single house, I am told, where 
DTOper provision is made for the disposal of the refuse of the 
household. The decaying vegetable and animal matter is simply 
thrown into the unpaved hack sti-eet, or on to the nearest 
unoccupied ground and alloweil to lie and rot there. At all 
times tliese alley-ways are filthy, and in hot weather they are 
both disgusting and a source of great dangi-r. 

But the American public mind is ra[)idly awakening to a 
recognition of the necessity for proper sanitation, aiKi^ with 
ita huspitaiitr to all new ideas, tne inventive genius of the 
people, and ttieir insatiable desire for " progress, ' I think it a 
VL'TV probable that they will move much more rapidly than we 
shall be able to do iti our own country, with its conservative 
instincts and its archaeological love for the " dear old cesspool." 



[ This diicvsnion applies to the thrte preceding papers by Mr. J. 
V. Edwards, Mr. W. Tattebsall, aiiof Mr. J. B. Gabs.] 

Mr. E. C. EonrNS, F.S.A. (London), was the first speaker. Uesaid 
he Iiad listened with great interest to the three papers, which were in- 
timately connected with each other, and the various eubjecta had been 
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thoroughly considered. They were much indebted to Mr. Qasa for his 
paper on American Suoitatioo. It was weli known that some of thebock 
Htt^ts, and also some of the principal streets, of Chicago were a dis- 
grace. He thought the paper read by Mr. J. Tickers Edwards was 
characteristic of the man ; great care bad been taken in its prepara- 
tion. Mr. Gilbert Scott, the celebrated architect, did not know 
much about sanitation ; his mind was occupied with the artistic side 
of hia profession, and very well did he do that part which was 
particularly his sphere, but sanitary arrangemeuLa were left to his 
subordinates. It was no doubt true that architects, some years ago, 
bad not the knowledge of sanitation that is possessed at present, and 
they had no inducement to make it their study ; but the young archi- 
tects of to-day would have uo such escuse, for much knowledge on all 
sanitary matters was now open to them, arid he thought any architect 
neglecting to provide perfect sanitary arrangements, could not in 
future excuse himself on the ground of deficient Inrormation. He 
considered the internal sanitary arrangements of the house should be 
regarded as a special part of the architect's duty. The drains of 
houses and pubhc sewers should both be properly separated and dealt 
wit'h apart from each other. The engineer should consider the 
ventilation of the sewer important to him, and the architect should 
consider the ventilation of the house as Important to him. With 
reference to the paper read by Mr. Tattersall, he remarked that the 
people of this country owed too much to the working classes not to 
give them pure atmosphere to enable them to carry on their work, 
and the system of estracling fans recommended in the paper was 
sound, provided there was a corresponding supply of fresh air. 

Mr. M. Oglb Taebottojt, M.Iiist.C.E. (Nottingham), congratulated 
Mr. Eklwards upon his excellent paper. He had a most pronounced 
sympathy with his remarks about heavy and excessive furniture and 
BtuAy rooms. 

Mr.EoGBBsFrELD,M.In9t.C.E.(London),agreedwith whatMr-Tar- 
botton had said with regard to Mr. Edwards' {taper, and aaid that the 
jnlluence of a gentleman in Mr. Edwards' position — that of surveyor to 
the West Bidiug^muat necessarily be very large in advancing sani- 
tation. 

Mr. T. Hasnett Habb[uu}k (Liverpool) spoke from persona! ex- 
perience as to whether the public appreciated and were willing to pav 
reasonable rents for well-arrunged houses. He had built four, in which 
he carried out complete sanitary arrangements, but he could not let 
them at a reasonable rent, because some other houses of a more showy 
description, and with, perhaps, one room more, could be had for less 
money. That being so, he asked if the speculative builders were 
likely to proride hotter houses for the public until ihey were more 
appreciated, 

Mr. Q. Daklei (Leeds) regretted that bo few sanitary inspectors 
were present, and spoke of the dithculty they had to contend with. 
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Keferring to the smoke nuisance, he said that frequently many 
members of corporations were either manufacturers or iron ma8t«ra, 
and coDsequentlj they were the very persona whose chimneys creatod 
most nuiaunfe, and it was necesstuy tor the inspectors to take inde- 
pendent action. He complained of the scareity of information on the 
consumption of smoke. There wa.* great difficulty in counection with 
the matter, and be hoped that soon some good papers would be read 
on the subject. 

Mr. J. B. Gabs (Bolton), speaking with reference to the ventilation 
of mills, said that the ordinary method was by means of inlets at a 
low level for the admission of cold or partially warmed air, and 
outlets near the ceiling or on the roof through which the hot atr 
necessarily escaped. He gave an instance where, on inspecting the 
ventilation of a mill during tfae summer month.t, he found the 
Tentilatora for the purpose of admitting air all blocked up with 
waste, &c., because of the natural objection of the workpeople to the 
admission of fresh cold air. He relerred to one or two cotton mills 
in America, and also to a large block of workshops in New York, where 
under the centre of each block is a large ventilating chamber, to 
which &ir is brought down through a shall, the top of which is about 
forty yards from ground. The fresh air is warmed when required by 
passing over steam radiators, the Eunount of steam in the pipes being 
regulated by a '* Fractional Valve " ; it is then put under pressure by 
fon into large duct, and distributed to the rooms through galvaniiied 
iron ducts, with inlets into the rooms at about eight inches from the 
ceiling, and having hoods over to spread the air. The foul air ia 
extracted through flues built in walls and exhausted into large flue. 
Outlets from the rooms are placed near the floor and ceiling, the former 
being wholly used when warm air is admitted into the rooms ; the 
latt«r outlet is only used during the very hot weather, and when it ia 
necessary to keep the workshop ae cool as possible. The inlets are 
larger than the outlets, so that during the whole of the time the 
workshops were in use, and warm air was being admitted, there was 
a continual outward pressure, tad draughts from the windows, Ac, 
were prevented. 

Mr. DlwHAM gave an account of the very unsanitary condition in 
which he had found several large houses, and which he held proved 
the necessity of a thorough examination of the sanitary arrangements. 

Mr. D. Emptaob (Margate) s^d he cnuld not agree with the 

Sraclice of connecting the wastes and overflows from baths, sinks, and 
ivatories with the W.C. soil pipe, as was done in America. He 
thought the system of separate wastes with disconnectors, a? carried 
out in England, was far preferable. The soil pipe should be allowed 
to receive the discharges from the W.Cs. and slop sinks only. He 
was pleased to find that iu Memphis the use of the " Hopper " form 
of closet was insisted upon, as he considered it to be superior to those 
kinds which had their trap seals out of sight. The closet referred to 



as " distinctly American," the " Decctoo," bad some good qualities ; 
was, liawevev, open to the objectioa that ite trap seal was in danger 
of being loat when lat^ quautititi'S of water were discharged into the 
banin, and there seemed to be Tio remedy for this detect without 
entirely destroying the eiphonic action of the closet, which was its 
miun feature. 

Mr. W, Tatteesall (Bradford) replied to the various observationa, 
and said that the Bystem auggeated by Mr. Gaaa, of forcing warm air 
into workrooms near the ceiling level, and extraoting the foul air at 
tlie floor level, would be impracticable in many factories, owing partly 
to the difficulty of aecuring proper distribution for the entering air, 
and more to the difficulty of obtaining outlets at the floor level, 
sufficient in quantity and in the proper positions, in large rooms the 
floor spaces of which were almost entirely covered with machinery. 
As to the operatives being taxed to secure better sanitary conditions, 
the idea seemed to him impoitsible, and in hia opinion any outlay the 
employers made in that direction would be amply repaid by the extra 
amount of work the operatives, who would enjoy better health, would 
accomplish. Some employers were acting on the enlightened view of 
the case, with the best results. 

Mr. J. YicKEBS Edwakdb (Wakefield) expressed an opinion that 
if manufaeturers found persona in earnest alwut the smoke nuisance 
they would soon remedy it. He spoke in favour of the use of fiui* 

for removing foul air. 

The Chairman, Mr. Baldwin Latham, in moving a vote of thanks 
to the three gentlemen who hod read papers, said the sanitation of 
dwellings was a very important question, and the most hopeful sign 
of the present day was the interest that the working clasees were now 
taking in it. They were beginning to realise that their health was 
their capital, and that there was a value in teaching the principles of 
hygiene and physiology in the elecnentary schools. 

Dr. A. UiUj (Birmingham) seconded the vote of thanks, and 
expressed an opinion that a large amount of the smoke nuisance was 
owing to carelessness on the part of the stokers, and could be remedied 
by careful "stoking." The motion was carried unanimously. 
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Althocgh having to preside over a section that int-lufiea three 
sciences, I must, at the outset, express a hope that no one will 
expect me to be three single gentlemen rolled into one, able to 
discourse on chemistry, on meteorology, and on geology. Rather 
must I follow the advice given to the cobbler, and stick to the 
last. 

I may, however, claim some little connection with all the 
three branches of science, and it behoves me perhaps to make 
the most of this. The first of them, chemistry, was the first 
science that 1 studied, and once (a long time ago) I thought 
myself the happy possessor of some fair amount of theoretical 
knowledge of it. Since then, its language, and one may say its 
alphabet, has changed ; and I should be very sorry to have to 
undergo an examination in Its rudiments now-a-days, 

Having led more or less of an outdoor life for nearly thirty 
years, 1 may be allowed to have some practical interest in 
meteorology, as well perhaps as a certain amount of weather- 
wisdom got by experience and by rough obsenati<m. 



institution — our Engliali climate, which I am disitosed to look 
on as a fairly satisfactory arrangement ; perhaps inileud it would 
be quite satisfactory if our American friends would leave us 
alone, or would treat ua more justly, by now and then sending 
us some tine weather instead of always bad. It should be 
satisfactorj' to know that much of our bad weather is not a 
home product, but an importation. To those who would bask 
in perpetual sunshine, to my mind a most unpleasant way of 
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Rpending time, I would i[Uote the words of Charles Kingsley, 
in hia " Ode to the North-East Wind," giving his views of the 
relation of weather to health, which perhaps are not too well 
known to meteorologists : — 

Welcome, wild North-easter ! 
Shame it is to see 
Odea to every zephyr: 
Ne'er a verse to thee. 



Tired we are of a 
Tired of gaudy glare. 
Showers, soft and steaming, 
Hot and breathless air. 
Tired of listless dreaming 
Through the lazy day : 
Jovial wind of winter 
Turn us out to play ! 

• • • • 
Let the luscious South-wind 
Breathe in lovers' sighs, 
While the ]azf gallants 
Baak in ladies' eyes. 
What does he but soften 
HfftTt alike and pen ? 
Tis the hard grey weather 
Breeds hard foiglish men. 

As for geolog}-, the last-named science of our section, it is 
also the last science that I took up. It has since been my 
study, continuously, for some thirty-two years, and I am begin- 
ning to despair of ever knowing veiy much about it ; for its 
bounds are ever extending, and at such a rate that the ordinary 
human mind cannot keep up with it. Indeed, geologists have 
long been obliged, with comparatively few exceptions (of which 
I am certainly not one) to limit themselves to certain branches 
of theh* science. In my own case some of the more practical 
bearings of geology have been forced on my attention, by the 
more or less mechanical nature of much of the work that has 
fallen to my lot as an officer of the Geological Survey — work 
that consists essentially of recording facts, or, at least, of doing 
one's best in that way, some of her facts being much hidden by 
Dame Nature. 

It has been my duty at times to work vrith Medical Officers, 
and this duty bus been a pleasure also; for it is pleasant to find 
one's own particular science of use beyond one's own immediate 
sphere of action. One of these occasions may fairly be alluded 
to here, as an example of the bearing of geology on large 
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problems relating to questions of health ; in this case to the 
tiistribuliou of t-ertain diseases in certain districts. I refer to 
the enquiry made by my old friend aiid fellow-student in 
cenlngy. Dr. (jr. Buchanan, now the chief Medical Oificer of 
ttie Local Goverument Board, on the Distribution of Phthisis 
as affected by Dampness of Soil. Having had to report on the 
effects of sanitary work in certain large towns, Dr. Buchanan 
unexpectedly found that where, from improved drainage, a 
decrease of subsoil water had taken place, there the consump- 
tion death-rate had also decreased, the most marked example 
being Salisburj', where the decrease was to nearly a half. 

This result led Dr. Buchanan to think that, as artificial 
drainage caused so great an improvement, it might be found 
that in districts where, from natural causes, the subsoil was 
less saturated with water, the death-i-atw from consumption 
might be less than in districts where greater saturation 
occurred. 

The further enquiry that was made for the purpose of 
testing this important question of coui'se involved the exami- 
nation, in some detail, of the surface-geology of the district 
selected, as being the one in which alone (at that time) we had 
the materials for such a work. Tliia district included the whole 
of the counties of Kent and Surrey (leaving out London), with 
great part of Sussex, and the enquiry resulted generally in the 
conclusion that wetness of soil and prevalence of consumption 
go together.* 



Two of the chief problems in matters sanitary are to get good 
water and to get rid of bad water. Inileed, one may say that 
when these problems have been solved in any town, at least two- 
thirds of the work of sanitation have been done. 

Our aerial friends may perhaps object to this, and may say that 
I should be contented witli a half, air being of equal importance 
with water; bnt I hold that the objection won In be itself aerial, 
and for this reason, that the questions of good and of bad air go 
together : you cannot get good an* without getting rid of bad 
air, though it is possible of conrse to replace bad air by other" 
equally bad, or even by worse. With water, however, tne case 
is quite different : a town may have one of the best of water- 
supplies, but its bad water, that is its sewage, may be got rid of 

• For full details te* Tenth Report of the Msdiotl Offlesr of the Knry 
Council, pp. 57-n<i(iak«)*, fora shorter uiMUDt, (ram a gaoloffmi pnOM ot 

e (Jfoioffica! .Magaane, Vol. ri. pp, ttl^)-M3. 
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ia the worst way ; and, on the other hand, another town may 
have the most complete arrangements for properly getting rid 
of its sewage, or even for almost doing without that article, but 
may have a very bad water-supply. 

Again, water-supply and sewage must be questions of a more 
or less public kind, ni large places ; whilst air cannot be publicly 
dealt with to any such extent, except as part of sewage arrange- 
ments, the ventilation of houses not being yet within the ken of 
corporate bodies. 

With regard to water, it ia not only important that populous 
places shonld, in the first instance get a good supply ; out also 
that it should be kept good, or, in other words, that sources of 
pollntion should be religiously kept away, a process that entails 
a careful watch on the doings not only of one's own corporation, 
companies, &c,, but on those of one's neighbours' besitlea. Un- 
doubtedly the worst thing that can be done with water and 
sewage is to mix them. 

Tlie importance of a good water-supply, and the evil that may 
result from a bad one, have recently been brour;ht before ns in 
a pa|)er by Mr. G. Higgine," which treats of the late outbreak 
of cholera in Spain, showing how its virulence went along with 
badness of watei^^upply, certain large towns having been but 
little affected as compared with others. The author's conclusion 
may be given in his own words : — " Broadly speaking, it would 
appear that in Spain this formidable disease never became tnily 
epidemic or dangerous iti any city in which there was a pure and 
good supply of water." In illustration of which, sis places 
provided with good water (in one cAse a bad supply having been 
suppressed) are noticed as comparatively free from the scourge, 
whilst others, with a more or less contaminated supply, were 
severely visited. So marked, indeed, is this that Mr. Higgins 
thinks that "when it (cholera) gets possession of the water- 
supply of a city, no bounds can restrain it ; there is but one 
resource, and that is cutting off the water," 

This lesson should Iw taken to heart by our local governing 
bodies, who should jealously guard our water from contamination, 
or indeed from any risk thereof. The immediate saving of 
money, so popular a notion with many of these bodies, is rtially 
a small matter as contrasted with the danger to public health, 
which may often follow in a not far distant future, from the 
acceptance of schemes for sewage, for cemeteries, or for other 
such contaminating influences, on the ground that they "save 
the rates." I may bring to your notice some schemes, which, 
originating either in this way or from a want of forethought 
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as to their possible result (sometimes indeed from want of knot 
ledge at the time), show the trnth of Hood's lines, that 



" Evil is wrought by want of Thought 
As well as want of Heart." 



It occurred to me at first that it might be better to notice the 
following cases without giving the nameB of the places where 
they occurred ; but second thought^ which are proverbially beat, 
suggested that a certain vagueness would result, which might 
decrease the effect of the whole. It is oidy fair to say that the 
cases brought forward are not meant as glaring instances of 
wrong-Kloing, actual or projected, some of them referring to com- 
paratively trifling matters ; but merely as examples of question- 
able proceedings of a kind that may often crop up and vex the 
sanitarian mind. They will be taken in the alphabetical order 
of the places of occurrence. 

Bamrt. — Tweuty-one years ago an "Absorbing Well," was 
made for the sewage of New Barnet, It was foreseen that it 
would hardly do to carry this into the Chalk, the great water- 
Iwaring bed of the district, and it was ended in sandy Tertiary 
beds, between the London Clay and the Chalk. As. however, 
water is sometimes got from those beds, this proceeding is not 
without danger. Moreover, there is also the danger of there 
being some communication between those Tertiary ueds and the 
underlying Chalk, from which the water-supply of the place is 
got. X believe, however, that this sewage-well has been aban- 
doned. If not it ought to be. 

Canterbury. — This city is blessed with a good supply of water 
from the Chalk, got near tlie southern bouudarj-, antl softened. 
Lately however, some houses, draining into cess-pools, have been 
built near by, but unfortunately outside the boundarj', and there- 
fore beyond the jurisdictiou of the city. Whether any iwllution 
of the water may result is perhaps uncertain ; but no one should 
be surprised to hear that the Water Company has expressed 
its displeasure at the pivjceeding. 

Fareham. — A somewhat remarkable case of water-poUntion 
has lately been under investigation at the Hampshire' Lunatic 
Asylum, near this town. A bad mitbreak of typhoid fever led 
the Board of Visitors to have a thorough investigation made, 
and one of our Fellows, Or. Rogers Field, has, I think, satis- 
factorily traced its origin to pollution of the water-supply. 
Having a fair knowledge of the circumstances, I may pve a 
sunimnry of the history of the case, premising that the Asylum 
was estahlishi'rl many years ago, wlien Sanitary Science had 
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hardly been invented, so that it Is an example of the diiSculties 
that authorities may meet with in old institutions : 

1. A dry healthy site was selected on a low chalk hill, with 
a capping of gravel, and partly bordered by a stream. 

2. A well was sunk, and a plentiful supply of gorjd water waa 
got at a moderate depth. 

3. The sewage of the Asylum had to be provided for, and 
this was done, not unnaturally, by distributinp it over parts of 
the grounds, all of which consist of Chalk, capped with gravel 
at the higher parts, 

4. The hundreds of living lunatics in the Asylum having thus 
been cared for, it became essential also to think of those who 
died, and a Cemetery had to be established. This also is on the 
Chalk, and now contains more than 1,50(1 bodies. 

5. The result of a careful investigation, from en^ncering, 
from chemical, and from geolo^cal standpoints, was to prove 
that the water of the well was contaminated (as might be 
expected), and it was shown that the underground flow from the 
neighbourhood of the cemeterj' and of the Bewage-works was 
either naturally in the direction of the well, or had been arti- 
ficially made so by pumping, which pumping, moreover, slightly 
affects the water-level in a piece of water further from the 
well than the polluting causes, proving that these are within 
tho cone of exhaustion. 

We hear much now-a-days of the germ-theory ; but, as far 
a^ I knoWj it has not yet been extended to the propagation of 
matlness ; we have not yet heard of the Jiacillug of lunacy. 
Should such extension be made, it would seem that the Asylum 
in question may bid fair t^ prosper, if increase of business 
means prosperity, until some other water-supply has been got, 
as, however, I have no doubt it will be. 

Sattoti (Surrey). — The Local Board of this place has lately 
brought forward a scheme for establishing a Cemetery on the 
Chalk, about three-quarters of a mile from the Waterworks, 
which get their supply from the Chalk. Strange to say, the 
Waterworks Companv did not oppose the scheme (some ill- 
natured people said because some of the Directors are also 
members of the Local Boanl) ; but many of the rute-payerB 
opposed it very strongly, being desirous of having water without 
risK of jKillution. I have read the evidence that wjis given at 
a Home Office Enquiry, which ia of course of the usual con- 
flicting, and sometimes irrelevant, character, and was glad 
to find the voice of our member, Mr. Baldwin Latham, lifted 
np agmnst the proposal, as on« likely t^ cause pollution to 
the water-supply. You will be glad to hear tliat the Homfi 
Office has refused its sanction to tiie sclieme, and periiaps s 
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prised to hear that the Local Board has started another, of jusf ' 
the same kind, for the estjihlishment of a Cemetery within half 
a mile of the fonntr [iro|n>scd site, and like if, ahout three- 
quarters of a mile from the Waterworks ; but with the further 
a<lvantage of being close to the large Metropolitan St^hool 
where some 1,500 chilihvn are supplied with wat«r from weJ 
in the Chalk. Perhaps a reduction in the number, by means 
a possible epidemic, is looked on as a method of afforaing reli 
to the rate-payers of London. 

One cannot help wondcrinj; what would happen were tl 
Waterworks in the hands of the Local Board, and a Compaaj 
proposed to establish Cemeteries on either of the suggesi 
sites I 

The question of burying-grounds leads one to ask whether 
is right that the living should be sacrificed to the dead? WH 
there never be an improvement in our present horrible way d 
dealing with the latter ? That subject, however, it is not m^ 
buflineBR to discuss ;* enough t^ enter a protest a^inst t' 
establishment of cemeteries on great water-bearing formatioi 
and near waterworks. 

$uia^ham. — One day when working on the Geological Sui 
in Western Norfolk, I had occasion to look at a certain chalk- 
pit within two miles of this little town, my interest in which 
was augmented by seeing, in the distance, signs of moisture 
in the oottom, where, from the height of the place, no such' 
signs should be, the saturation-level of the Chalk not beii 
near the surface, I hastened down hill te this quite unexpech 
occurrence, and suddenly found myself in ground soaked wil 
moisture of a distinctly unpleasant kind 1 My nose (and most 
people can speak through the nose) said sewage 1 and I quickly 
evolved the theory that Swaffham drained itaelf into this chalk- 
pit, a theory that, unlike maiiy others, survived the test of 
enfiuiry. Luckily this sewage-pit is not in the line of flow of 
underground water to the town, which is supplied from a well 
in the Chalk, and luckily, teo, it is some way from houses. As, 
however, wo know little ahout the distance to which sewage ' 
bulk may flow underground with retention of polluting powi 
I look with some interest on tlie Swaffliam cxiHiriraent. A' 
one wishing to see this experiinent will easily identify the ap 
which touches a road, by scent. 

Tring. — I will now atfude to a cjiae referring to surface w 
supply.for infnnnation on which I am indebted to my coUe ^.._, 
Mr. Jnkes-Browue. Part of the drainage of this town is carried' 
away hy a sewer which em])ties itself into the canal- '- '— 
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tne north, Before this sewer was made the reservoir received 
only spring-water, a matter of some importance, as s<jme neigh- 
bouring villages drew their water from the sti-eam that flows 
from the reservoir. After the turning in of the sewage, in 
summer, when the water in the reservoir was low, it stank 
ahominahly; and worse, diphtheria, typhoid fever, and other 
Buch diseases, were frecjuent in the villages. This has lasted 
for years ; but I hear that the Local Board have at last adopted a 
scheme to treat the sewage by broad irrigation, on land between 
the reservoir and the canal, and that the process is to begin 
this month. Whether it will be perfectly effective or not may 
be a matter of doubt, and very likely the question of the wat«r- 
supjily of the villages may crop up again. 

The course along which we have now gone can hardly be 
called a pleasant one. It is not, however, the object of this 
Congress to take vou along such paths, but rather to sliow evil 
ways, and to lead to their improvement. Yet I would like to 
call your attention to a subject that will perluips prove to he 
very important, and that, so far, shows that some processes 
in every day use in many waterworks may turn out to have a 
beneficial effect in a way nei'er dreamt of whcu they were 
started. The processes alluded to are filtration and noftening. 
The subject arises from a paper by Dr. P. F. Frankland, pub- 
lished only last July," in which it is shown that filtration not 
only fulfils its object in separating solid particles from water, 
hut also reduces the number of micro-organisms in the water, 
the reduction going even to the extent of entirety at the very 
first, but, in most cases, greatly decreasing after prolonged 
action. Iron-sponge and coke are exceptions to the great de- 
crease in this power, and are by far the most effective substances. 
It is noteworthy that this power of stopping the passage of 
micro-organisms is possessed by substances that have hardly any 
chemical action on water. Of course. Dr. Frankland's expcn- 
ments emphasize the need of the frequent renewal of filtering 
materials. 

It is found too that micronirganiams are thrown down from 
water by agitation with particles of solid matter; and here 
again coke is to the fore, closely followed by charcoal and by 
chalk. If, however, the water be left long with the deposit 
thus thrown down, a re-ascension of organisms, and their con- 
sequent multiplication, take place, 

A like punfication is also brought about by chemical pre- 
cipitation, a fact of great practical importance, such precipita- 
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tion tcing conducted, on a. large scale, in the process for soften- 
ing water from limestones, sucli as the Chaltc, by the additioQ 
of lime-water, causing deposit of calcic carbonate in a finely 
divided state. This process, strange to say, has a greater 
power biologieallj, in removing organisms, than it has in 
chemical purification. 

The questions as te what harm micro-organisms may do in 
water — whether some are bad, jwme good, and some indifferent, 
and which are which— cannot be here discussed. They belong 
to another Section. One of onr members, however, cl^ms to 
have teken over 23 millions of them in 18 montlis, I believe 
with no evil result; but then lie took them in hot water, 
which, pL-rliaps, they may have relished less than he did, and it 
is not stated whether he t«ok the water without accompani- 
ment. 



It occurs to me that this may be a fitting occasion to advance 
a plea for a certain set of scientific men : I mean those who 
often have to apply their science to practical purposes. Surely 
those who do their best to apply science to the public good are 
entitled to some credit, and should not be slighted, as there is 
sometimes a tendency for thism to be, by those who, from 
various reasons, are enabled to follow the purely scientific bent 
of their own minds, to give up their time to the delightful 
pursuit of knowledge in tlie abstract, and, as it ia often put, to 
study science for its own sake, which perhaps sometimes means 
that a man does what is pleasant to himself without particular 
thought of anybody else I Some applyings of science, on the 
other hand, are hardly Ukely to be to any one's taste, and, at all 
events, the ways of sanitary science do not always lead to 
pleasant places. 

Again, I would ask — What is the use of knowledge ? Is it 
merely to he looked on as educational — as improving the mind? 
Is not the body to be thought of ? And is the proverb, trutia 
land in corpore aano, to hold only for the Individual V Does it 
not ajipiy t« the body politic V 

Great researches and discoveries aru beyond the power of 
many of us — of nearly all of un. We cannot all start and es- 
tablish great theories, largely affecting the jjrogress of science ; 
but we can all do some little to advance knowledge, and with 
careful observations of facts, followed by fair inferences drawn 
from those fact", we may help the generalizers of the future. We 
cannot all be Xewtons or Darwins ; but we can all do some- 
thing for the good of our fellow-creatures. 
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Aid. EowiTTKBB (Tork) moved a vota of thanks to the President of 
the Section forhisaddnss. The Presideut hiidconcluded bj* saying t bat 
we could Dot all be Newtons or Durwins, but h» had shown, that he 
had one poiot of similaritf with Newton, and that waa the greAt 
modesty that characterised hia opening remarks, reminding one of New- 
ton's obeerTation of how comparatively little he knew. But as they 
had listened they had heard suffieient to show that the President knew a 
great deal, and a great deal which would be valuable to them all. 
They were all concerned in the purity of the water supply of their 
different localities. The citizens of Tork were interested in it. The 
history of their water supply was an interesting one, datinq back two 
centuries ago, when it was drawn from the river and distributed in 
the city in wooden pipws — trnnksof trees — which were still occasionally 
dug up in the Btreeta. Writers on the health of the city last century 



which injured the health of the city. The gradual improvement in the 
supply, the extension of the waterworks, the takinz of the water 
from a greater distance, and then the application of filtering, had all 
acted beneficially on the health of the city. 

Mr. S. W. North (York) seconded the vote of thanks, which waft 

carried by acclamation, and ackaowtedged by the President of th© 
Section. 



On " Open Spaces and Physical Edueation" by Lokd BRA3A<eoif. 
"CmoM Vires Cititatis Vis." 



Op Iat« years a. marked increase has taken place in the number 
of Urban Parks, Gardens, and Playgrouails of the United 
Kingdom which are accessible to the pcblic. This activity on 
the part of municipal authorities and of philanthropic Societies 
and individuals, is largely owing to the growth of a public 
opinion favourable to tne creation of pleasant oases, refreshing 
to the mind and body, wherever the undue extension of bricks 
and mortar has banished man from the bumaniziag influences 
of natore, and has turned the soil into a stony wilderness. The 
credit of giving the impulse which set this public opinion in 
motion is due in a great measure to Miss Octavia IIiII. She 
it was who in season and out of season was never weary of 
preaching, often to deaf ears, the imiwrtance of open spaces for 
the benefit of the poor, and espocially of their children. She' | 
it was who first put into practice the principles she preached, | 
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and turned a fetid London court into an " open-air drawing 
room," Her example has been largely followed. Within i 
sliort space of three years the ifetropolitan Public Gari' 
Association, through the generosity of the public, has alone b 
enabled to throw open to the people of London four playgrounds 
and seventeen gardens, and of these one of the former and one 
of the latter have been pennaneutly transferred to the care of 
the local municipal authorities. This transference of open 
spaces, from the care of an Association supported bv voluntary 
Biibscriptions to that of a public body like a local Vestty or 
District Board, means, of course, an increase (though an infini- 
tesimal increase) of the rates, and there are those who, from not 
thoroughly appreciating the important issues involved in the 
matter, question the justice or the propriety of a public authority 
increasing the burdens of the people for what they consider to 
be a luxury rather than a necessity. Such a doctrine will find 
no support at my bands, even supposing these open spaces could 
be regarded as simple luxuries. I believe that there are luxuries 
of a public character, such as Museums, Art Galleries, &c., 
which the Government of a rich and prosperous nation ia justi- 
fied in providing for the benefit, refinement, and enjoyment of 
the people committed to its charge; but the question will 
arise, can Parks, Gardens, and Playgrounds — means for the 
preservation of the public Iiealtli — be considered luxuries 1 
Should they not much more justly be ranked among public 
necessities 7 Health is one of the first of these, and in ray 
opinion no exjwnse should be spared, and no opportunity 
neglected, to increase the average standanl of the nation s 
health and strength. If a people s average standard of vitality 
be lowered, that people will assuredly be handicapped in the 
race of nations by as much as that standard has been lessened. 
The health of the mind is largely dejiendeut ou the health of 
the body ; and although occasionally a powerful and healthy 
brain may be found in a diseased body, the mind and body act 
and react one upon the other. So that a nation (and it should 
bo remembered that a nation is nothing more tlian the aggre- 
gate of the men and women composing it) will only have as 
much muscular power, and brain-force, as may be the sum-total 
of tbesi' qualities |Kissesscil by the men and women of which it 
is formed. A simple reference to the last census returns will 
show that this country is increasing at the rate of 300,000 a 
year, and that these 300,000 are not added to the countrj' 
population, but are absorbed by the large overgrown cities of 
Great Britain and Ireland, Now it is a well-known and uni- 



versally recognised axiom of hygienic science, that other things 
being equal, the health of a population is in inverse ratio to its 



261 I 



density ; in other words, that the more the people are congre- 

fat«d together, the more unhealthy do they become. This 
eing the case, it will be readily seen that wiles» »tepe are taken 
to counteract Ute operatwm of thit natural laio, the vJiahitanIs of 
our tawtis mmt degenerate in ktalth, which is as much as to say 
that this is the destined fate of two-thirds of our population ; 
for at this moment there are in Great Britain two men living 
in towns for every one living in the country. Now what are 
the most obvious stops to be taken to counteract this natural 
tendency of disease to dog the steps of men when crowded 
together? Why, to open out the population as much as pos- 
sihle ; or, if this cannot be done, at all events to break up these 
dense masses of humanity, by interceiiting them wherever and 
whenever possible with o[>cii spaces. If this be the first remedy, 
then surely it is the duty of tiiose who are the guardians of the 
public health to proride such open spaces? For individuals 
cannot be expected to buy them for the general good, and in 
no way, in my opinion, could public money oe more legitimately 
spent than in thus preserving and improving the health of the 
community. I trust I have clearly shown that the providing 
of pubhc gardens and o|)en spaces in large towns is no (jues- 
tion of ornamental luxury, tut one very closely connected 
with the health of the people, and, as such, should be con- 
sidered a most legitimate object for the expenditure of public 
money. 

If it be right that the people inhabiting our large towns 
should be provided at the public expense with parks, gai-dens, 
and playgrounds, for similar reasons I think many will agree 
with me that, where possible, g^onoasia should be attached to 
clementar>' schools, and that systematic instruction should ho 
given to the children in gymnastics and calisthenics. The body 
should be trained as well as the brain. At present, our system 
is entii-ely a one-sided oue. We starve the body and overwork 
the brain, and the former takes its revenge on us by refusing 
to nourish the latter. The brain, unable to bear the strain, 
which would be no strain if the body were properly cared for, 
frequently breaks down, and broken health ensues, followed some- 
times by insanity and even death. tJermauy and Switzerland, 
as well as Norway and Sweden, have for long been alive to the 
necessity of caring for the body in order to get the best work 
ont of tlie brain ; and althongti tho iuhabitauts of these states, 
being mostly countr)- bred, are not in such urgent need of 
physical trying as ore the populations of our crowded towns, 
tlie sums expended by the governments of these nations on the 
compulsory gj-mnastic trainine of the young would appear in- 
credible to the educational auuiorities of this country. Whilst 
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I Iiave been writing, the physical aapet;t of tlie education oi 
women has occupied the attention of the British Medical Associ- 
ation, and its President, Dr. Withers Moore, has been giving 
the following strong expression to a belief that women are 
suffering through over-pressure in brain-work whilst at school 
and college : " From the eagerness of womau's nature," says 
Dr. Withers Moore, "competitive brain-work among gifted 
girls can hardly be but excessive, especially if the competition 
be against the superior brain-weight and brain-strength of man." 
" They require,' he assorts, " to be protected from their own 
willingness to study," and how, we may add, can they be better 
protected than by being eneouri^ed to turn some of th«r 
energies towards the improvement of their physical natures by 
means of calistlicnic and g)iiuiastic exercises, or by healthy 
u{>en air games suitable to their sex. In a pamplilet whica 
has lately apjieared, Mr. Alexander, Director of the Liverpool 
Gymnasium, discusses the provision in England for physical 
education, points out its iuaae<|Uacy in every respect, and states 
what are the nature and extent of the requii-ed reforms. He 
maintains that there are mauy teachers in charge of existing 
glj'mnasia who would be glad to have their services utilised in the 
day-time ; that the obstaele to phyBical training is the eagerness 
with which result fees are looked after, so that the teachers can- 
not spare the school children diu'lng the day. Surely the remedy 
for tliis is to include gv-mnastics in the school course, and to 
grant fees for successful physical as well as mental training, say 
in accordance with the school average width of chest. Mr. 
Alexander savs, " Let there be a central training school, whose 
certificates will be granted to those who pass an examination of 
proficiency ; let there be a code of exercises decided upon of a 
light, recreative, and jwpular cliaracter, with plenty of mental 
stimulus about them, as there should be about all exercises; 
let the exercises be useful, such as swimming drill, by whicli 
children can be thoroughly practised in the movements before 
they enter the water, tliua facilitating their swimming lesson. 
If the Education Department will not give the necessary half- 
hour per diem for this, then at least give it directly after school 
hours, and watch the beneficial result that will surely take 
place. Une or two professional instructors could visit the 
schools in each town, in order to keep up the standard of e(B- 
ciency, and inspections could take place at convenient {>criods. 
77m experwitid to have a fair cltatice should share in the result 
feen" 

To show that it would be an easy matter to calculate th« 
result fees to be gi^en for average increase in circumference of 
chest in consequence of gymnastic training, I annex a form 
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prepared by Dr. W. P. Brookes, of Much Wenlock, who for 
many years has taken a deep interest in the question of physical 
training, and by wliicii it will be seen that from statistics taken 
in the Much Wenlock National School for six months from 
August 21st, 1»71, to February aiat, 1872, in the case of six 
boys who went through a course of drill and gymnastic training, 
consisting of the use of Indian clubs, the vaulting horse, hori- 
zontal and parallel ban;, the average increase in chest circum- 
ference was 1| inches, or nearly 2 inches ; whilst in the case of 
six other boys who went through a course of instruction in drill 
alone, it was but ^ inches, or not quite i an inch. I sliuU pro 
duce one more witness to the necessity for physical training, 
namely. Dr. Oeorge Fletcher, who has had large experience as 
a medical officer. In a paper on the " Management of Athletics 
iu Public Schools," read before the medical officers of schools 
in JaDuary last, Dr. Fletcher insists that a large amount of 
exercise in pure air is reijuired to keep lads in bodily health; 
and he contends tliat all games and physical exercises iu schools 
should be regulated and under supervision. The ex])erience I 
have gaiued as C/'haiiman of the Metropolitan Public Garden 
Association has shown me the wisdom of this remark. Ordi- 
nary touii ladti are unacquainted mth the games in which 
English school-boys of a higher social grade delight. Tlieir 
ways are rough, they are misccustumed to discipline; aud if 
turned loose into a playground without supervision, are unable 
to avail themselves of the advantages offered there. Their 
sport degenerates into bullying or horse play, with no good 
physical result. Gymnastic ajiparatus under these cii'oum- 
stances becomes a positive danger, and broken heads, arms, aud 
legs are certain to be the result if the kds are allowed to 
use them without supervision or instruction ; but under a good 
teacher they soon learn discipline, enjoy themselves, and become 
as keen followers of organised games as any scliool-l)oy at Eton 
or Harrow. Dr. Fletcher's words are : "It should lie remem- 
bered that, as regards compulsion in games, bodily exercise 
should be as carefully su|>ervised hy the masters as mental 
exercise ; for it is not wise that boys should be left to manage 
these physical matters entirely by themselves, thinking that 
you can trust Nature and all will come right, and that the boy 
lor whom exercise is desirable will be prompted by Nature to 
take juat the amount required for his healtL No such thing. 
In tlie general routine of lessons, a bov is compelled to conform 
to certain rules for tlie education of his mind ; this is not here 
left to Nature nor ta the boy's disposition, for if it were, there 
would, in roost instances, be a miserable deficiency of brain ex- 
ercises, or, in a few rare case?, a mischievous excess. If a boy 
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does not like his Virgil or hia Euclid, his masters do not leave 
him to take what he likes of those subjects. He is compelled 
to outer into them, and to get through a certain amount, aud 
oft^n will soon excel in some branch of study from judicious 
compulsion. So with games, Jo not allow the boy to play only 
when he chooses; at any rate, you are improving his bodily 
vigour, and he has had every chance of excelling in some branch 
of athletics. Let it fairly be iustilled into the minds of parents 
by masters, that the education of the bodi/ is not fur behiud 
the education of the mind in importance, and the amount and 
kind of exercise both of mind and body should be always con- 
sidered t*)getht'r." 

Englislimcii as a rule do not look to the GoTerameut to 
intro(iuce refonns unless these reforms are first demanded by a 
large section of the community. This characteristic of the 
natioual temperament has its strong and also its weak side. If I 
ou the one han<l it makes the people self-reliant, on the other j 
it is a distinct discouragement to the spirit of amendment in 
governing bodies, who, instead of being continually on the alert 
to discover and put into practice improvements in the manage- 
ment of their diiferent departments, as a rule consider it ratker 
the duty of an official to throw cold water on all suggested 
innovations which threaten to alter the orthiidox routine of 
work. The result of this customary apathy on the [wu-t of our 
officials makes it necessary for reformers to acquire popular sup- 
port before bringing the question of any reform to the notice , 
of goi'eniing bodies, and m order to obtain this support, the J 
public must be educated and urged to action, by the subject 
requiring reform being constantly presented to their attention. 
Bearing these facts in miud, those of us who believe that in 
order to preserve the national health and physique at the proper 
standard, reforms in our system of education and in the man- 
agement of our towns, are imperatively demanded, should not 
be disheartened because so little apparent progress would appear 
to be made in the popularisation of the national hygiene and of 
physical training, but should lose no opportunity of promulgating 
their views on the platform, through the press, aud by all those 
meansof spreading information which modern civilization affords. 
Action has alreaily been taken in this direction by the Kfan- 
chestor Open Spaces Committee, and by the Metropolitan 
Public Gardens Association. The former has obtained the 
signatures of many influential and eminent men, Jucludin^ the 
names of H.Ii.H. the Duke of Cambridge, and General Lord 
Wolseley, to a petition urging the appointment of a Koyal 
Coramisfiioii to consider the question of i)hysical tmining, and 
the latter body has sent the following memorial on the subject 
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to the Education Commission, ami a somcwbnt similar one to .| 
the London School Board :— 



7o the Riflht Hon. Sir RKhard Atsheton Cross, M.P., G.C.B.\ 
(Chairmun), and the Memliers of the Royal Commission t 
Education. 

The Memorial of the Members of the Metropolitan Public I 
Gardens Association, 

Respectfully aheweth — 

That yoiu: memorialists are of opinion that increased facilities 
for the physical trainiDg of the young of both sexes, and further 
provision for their wholesome recreation are much needed in all 
the larger towns of the United Kingdom, and feeling that this 
is n subject winch is within tho lawful scojie of the enquiry of 
the Royal Commission on Education, they humbly beg to urge 
its consideration. 

They base their belief upon the following grounds : — 

1. That physical training is not at present one of the 

obligatory subjects for the ensurance of a Government 
{jrant in elementary schools. 

2. That several teachers in Board or Voluntary schools are 

unable to give instruction in gymnastics or calisthenics 
either in the playgrounds or rooms of the schools. 

3. That there is a want of some fund from which the 

maintenance, out of school hours, of existing play- 
grounds can be defrayed. 

4. That there is great difficulty in obtaining, in densely 

populated districts, adequate open spaces for publta 

5. That there is a marked difference in bocUly health and 

vigour, and in a pre-disposition to disease ami immo- 
rality, between the young in the country and those ia 
towns. 

They believe that these difiiculties might be overcome in the I 
following ways : — 

1, By the alteration of the Code of Education, so that 

physical tnuniug should be included among the obli- 
gatory subjects, and in this way necessarily introduced 
into each department of every elementary ecIiooI, 

2. By assistance given towards the introduction of instruo- | 

tton in ))hysical training into the curriculum of all ./ 
training colleges. 
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3. By tlie enforcement of a regulation tliat all [jlaygrounds 

in connection with public elementary' schools should 
be kept open, under supervuiofi, for the use of the 
children and young |ieopie of the neighbourhood be- 
tween and after school hours. 

4. By the grant of further powers to local public bodies 

for the purchase of land for open or covered gymnasia, 
and for suitable recreation grounds for the use of the 
general public. 
They believe that if these suggestions were carried out the 
following results would ensue to the rising generation : 

1. A decrease in juvenile mortality, a better physical 

development, and a greater amount of bodily health. 

2. An increase in the mental powers. 

3. A decrease in crime, drunkenness, aud immorality. 

It is therefore the earnest desire of your memorialists thai, 
the members of the Royal Commission on Education shon" 
take this matter into their serious consideration, and consent 
hear evidence upon the need of better means for physical trail 
ing and increased facilities for wholesome recreation 
towns. 

And your memorialists will ever prav, &c. 

A National Physical Recreation yocietv has lately heen estab- 
lished for the promotion of the physical eaucation of the working 
classes, under the presidency of Mr. Herbert Gladstone, M.P., 
supported by the Hon. A. F. Kiunaird, Colonel G. M. Onslow 
(Inspector of Military GjTnnasia), Lord Charles Beresford, M.P., 
The Hon. T. H, W. Pelham,aud Mr.T. C. Edwardes-Moss, M.P., 
of athletic fame, with Mr. A. Alexander, F.R.G.S., Director of 
the Liverpool Gymnasium, as Honorary Secretary. An associ- 
ation with such influential leaders should be able to work 
wonders in the improvement of the physical education of the 
people; and in the confident hope that at no distant period the 
bodies of the poorer children of this country will be as well 
cared for as their brains, I ask those who hear me to-day to 
assist iu forming a public onuiion favorable to the maintenance 
by Municipal Authorities of open sjiaces, playgrounds, and gym- 
nasia in towns, and to such alterations in the Education Code 
as will briug up a generation of English men and women, 
physically capable of bearing the burden of the high civilisation 
ana extended Empire they have inherited from tlieir forefathers. . 
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Statittict of the Drill and Gymnailic Training qiven to IwelM I 
bot/$ in the Much Wenlock National Selioot, from ji utfiat ^ 
iUt, 1871, to February 21i.(, 1872. 

DalLL AND GrMNASTIOS. 
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Mr. S. W, NoKTH (Tork) said if persons lived in too close proximity 
to each other, their health was sure to auEfer, therefore the question 
of open spaces resolved itself into one of the elementary principles of 
public health. No conimunity could possibly do its duty if it did not 
take in the construction of towns. Streets should be of reasonable 
width, and public bodies did a great injustice when they allowed 
streets with " dead " ends, thus preventing a proper circulation of 
air. Ue also spoke in favour of gymnastic exercises as a means of 
aiding to promote health, and referred to the benefit which men who 
joined the army received from drill and the work in the gymnasium. 

Sui^eon-Major Black (EJLnbui^h) corroborated the statement of 
the lafit speaker as to the beneficial results of drill and gymnastic 
exercises in the open air upon the health of the soldiers, stating that 
Buch es.erciseB and drill hod been proved to have stopped the seeds of 
consumption from germinating fully. 

Surgeon-Major Frixgle (London) gave his testimony io the same 
direction, and said that Lord Brubazan hod done a noble work in 
converting practically useless places in towns Into recreation grounds, 
which acted as lungs to the poor. 

Mr. C. BoBEBTS (London) thought that girls needed gymnastic 
exercises as well as boys, and thought there was a danger when these 
exercises were pushed too far, especially when they assumed the form 
of military dnlL lie supported Lonl Brabazon's view that open 
spaces in towns were most valuable. 

Aid. ItowNTEEE (Tork) thought it would be interesting if someooa 
would state what had been the practical means adopted in the localities 
where Corporations had taken over the charge of burial grounds and 
open spaces, for securing their proper oversight. The Corporation of 
York were the owners of the moata and grounds roimd the walls, 
and there had been a considerable desire among the people to have 
them opened for the use of the children. What had stood in the 
way was the inability to Snd a practical way for keeping these plaoee 
under proper oversight. There was in this city a very interesting 
illustration of the care taken of open spaces by local bodies in the 
past. It was related that a great struggle took place between Queen 
Kliaabeth and the Corporation in regard to the Keeping open of St. 
George's Piold, ne-ar Skeldergate Bridge, in which the Corporation 
were, happily, successful, and the Queen surrendered her claim. The 
citizens of York, therefore, had reason to be thankful for the perti- 
nacity of their ancestors in the Corpuration. 

Mr. G. J. Stmoks, F.K.S, (London), cipressed the pleasure with 
which he had heard Mr. North's views against streets with "dead 
ends," as the eul-dt-tae waa called, Sucli streets could not have what 
all streets needed, a " flushing " of air, and he trusted that Corpora- 
tions would do all they could to abolish such places in future. 
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Dr. EwAttT (Brighton) held that the cry for open spaces was only 
part of a "system," requiring fuller development for the sanitary 
and hygienic amelioration of the geoeral conditions and surroundinga 
of nil classeB of the community, and he suggested that other remedies 
were required besides open spaces to mate healthful populations : 
particularly in the construction, ventilation, and sanitation of the 
so-called homes of our labourers and artioina. 

The Chairman, Mr. W. Whitakbb, gave his opinion from experi- 
ence, that drill was most beneficial. 

Alderman Etmeb (Tork) asked for information respecting the 
care-taking of open spaces formed under Lord Brabnzon'a auspices. 

Thanks were voted to Lord Brabazon. 



" On Medical CUmatology : a Scheme for dejinittg Local CHmatet 
bu comhived mfteorological and phenological observation,'^ by 
Charles Rodbkts, F.R.C.S., &c. 

Wb must not confound the study of climatology with that of 
meteorology'. Meteorology Is the science of the atmosphere in 
its purely physical aspects, but climatology is the science of the 
atmosphere in its physical, chemical, and biological aspects, and 
also of the physical, chemical, and biological aspects of the earth's 
surface in contact with it. Meteorology deals with the weight, 
temperature, aqueous vapour, movements, and electrical con- 
dition of the atmosphere — in one word, with the weather — but 
in addition to the weather, climatology deals with the quantity 
and quality of the air, the sunshine, and the soil. If to these 
numerous elements we add their influence on the human body 
in health and disease, we have the very comprehensive science 
of medical ulimat^ilogy. 

There is a very decided difference in tlie methods of investi- 
gation of the meteorologist and the medical dinratologist. The 
former deals principally with averages, the latter with extreme 
meteiirological conditions. Living organisms have the power of 
accommodating themselves to a considerable range of variations 
in exli-nml conditions, and it is the limits of tliese ranges of 
variation which are of importance to the medical climatologist. 
Or to put the question in another form, living organisms vary 
with the physical conditions to which tliey are subjected; ana 
hence different organisms dechire and embodv the different 
conditions to which they have been exposed, and this is true raf 
geological as well aa meteorological conditioiu. 
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Now, if we examine the whole ran^ of living things we shall 
find that pjants are most exposed to, and most distinctly declare 
the geological and climatic conditions of a country or district. 
Being fixed to the soil, they show its character; and being 
confined to one place they sum up the whole range of meteoro- 
logical phenomena to which they are and have been exposed. 
Tile tolerance of different species of plants for different amounts 
of temperature, rainfall, sunshine, atmospheric impurities, &c., 
constitutes them veritable "weatherglasses"of different degrees 
of sensibility, from which we can gather a more distinct idea of 
the climat* of the place in which they survive than from any 
number or combination of meteorological instruments : henca 
the advantages of the plienological method of studying ' 
cUmat«. 

Tlie idea is by no means new. Linnjpus was fully aware of 
its utility, and set some of his most distinguished pupils to 
collect observations, not only on the j^eographical distribution of 
plants, but on the four most characteristic jthases of plant life;, 
viz., leafing, blossoming, fruiting, and the fall of the leaf, in 
individual plants. Several " Ca.lendars of Flora " resulted from 
these early enquiries. 

In 1844 Mr. Quetclet, the distinguished Belgian astronomer 
and meteorologist, put forth a large scheme for determining the 
periodic phenomena resulting from the change of the seasons 
and climatic causes, which was considered and revised to suit 
our British flora and climate by a committee of the British 
Association (consisting, among others, of Professors Owen, 
E. Forbes, Ball, Allman, Babington, Dr. Lankester, &c.), and 
was published in the Reports for 1845, The scheme was a 
very elaborate one, requinng observations on nearly 600 plants, 
animals, birds, and insects, which placed it bevond the range of 
most peoiile's powers, either to identify the object-s, or keep a 
record of the phenomena they displayed. The chief advantage 
of the scheme is the careful definitions of the most suitable 
objects for phenologieal observations, and the best raethods of 
carrying out such ohservations. 

For several years past a Committee of the Royal Meteo- 
rological Socie^ has been collecting observations on a much 
shorter list of plants, binls and insects, confining its nt'ention to 
the one phase of the blossoming of wild plants, and the first 
appearance of a few insects and the most regiilar of our migm- 
tory birds. The disadvantage of this scheme is that it em- 
braces too many objects anrl too few phases of plant life, and 
covers little more than half the year, and it does not demand any 
concurrent meteorological observations. 

Last year (1885) a short scheme was published by Dr. Hoff- 
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mann, of Giessen, based on the results of his own forty years' 
observation, and on the data collected from registers kept at 
about 2000 stations in various parts of Europe, including 200 in 
the British Isles. This scheme comprised a few common trees 
and shrubs which require no botanical skill to identify, and era- 
braces all the four phases of plant life recommended to be not^d 
by Linnjeas and Quetelet. Itsdefect, as that of all other schemes 
previously propounded, is in the absence of recognition of the 
importance of corresponding meteoroloffical observations whicK 
would show the relative climatic value of the phonological 
records. 

Last year I received from the Rev. T. A. Preston, of Marl- 
borough, a series of observations made on the blossoming of 
plants, the migration of birds, and the appearance of a vast 
number of insects, and with them a series of meteorological 
tables covering the same period of time (the 20 years from 
1864 to 1884). By working out the averages of both sets of 
observations, and arranging them side by aide for every day of 
the year, I have shown — as far as averages can be trusted — 
the t^-miwrature and moisture equivalents of the blossoming 
of each plant, and the appearance of each insect. This has beea 
done by working out tno accumulated temperatures above 42° 
(the assumed zero nf vegetation by botanists) by the rules laid 
down by the Royal Meteorological Society; and the accumulated 
rainfall, by distributing the monthly rainfall equally over every 
day of the month, and adding it up for every day of the year 
in succession from the 1st January. This is, I believe, the 
first attempt which has been made to correlate meteorolo^cal 
and plienological observations." 

It would not be a difficult task to construct short lists of 
plants, Ac, to represent the various meteorological clementa 
separately, and with a prospect of obtaining results from thein | 
which would be of great value to medical climatologj'. 

1. The different elevations of a country are distinguished hy 
different species of plants and trees, but as our country does not 
possess decided variations of this kind it is unnecessary to give ' 
such a list here. The retardation of vegetation is suihcicnt for 
this purpose. 

2. A list of plants, even witliin a single natural order, such 
as RanuuculaccK (i.e., Marsh Marigold to the Traveller's Joy), 
could be constructed to show the relative dampness or drjTieBS 



* For ■ full ditcuasion of this subl act see the iDlraduclioDto say "Nstural- 
ist's Diary: a l)ny-book of Ueteotoiogy ajid FheDology." SoonooBcheiQ ft J 
Co., Loudon, 1S60, 
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of the soil and atmosphere of two districts, but the rainfall and 
atmospheric humidity aro best dealt with in conjunctiou with 
tem]ierature. 

3. The lowest ran^e of temperature of a district is of great 
importance in connection with many diseases and the selection of 
suitable winter health resorts, and the simple sunnval of many 
sub-tropical plants in temperate regions is a valuable indication 
of the general climatic conditions. Tlie following list has been 
drawn up from my own observations at various Mediterranean 
health resorts. The observations should relate to the (a) grow- 
ing, (b) blossoming, and (c) ripening of fruit. Many of these 
plants will grow in other than their native situations hut will 
not flower, while others will grow and blossom but will not 
ri|>en their fruit. These facts should be noted. 

Adam's Needlu (Fuctm gioriota), a, 
D. c, 

AliuuDd (Amygdaiia eommunii), A. 

Aloe, Americfm (Agnm Ameriama), 



Myrtle (.Mgrfut enmmunti). A, B. 
Oleander (yiiniim oleatuier). A, B, 
Olive (Ofoo Europaa), » 



Palm, dwKrf, Europeiui (Chamampi 

fiumilu), A. 
Pomeftranate (Punica granatum). a, 

Vbe ( Vitit fini/ern), a, b, c. 



BAmboo (Bombtua imb/arii), A. 
Baaaim (Muia lapifiuiim), a. b, c. 
Cnmellin (C japaniro), a, b. 
Fig-tree {Fioit ntrica). A, B, o. 
Gum-lrae (Euctilnpliu j/k-buiui). A, B. 
Jumper iJtm^ert* comtnunii), a, b, c. 
Lemon (Cilnu LtTiumum), A, b, c. 

4, We possess no ready means of testing the relative purity 
of the air. The ozone tests fail us at the very outskirts of 
towns and manufacturing districts, and chemical analysis is 
difficult and not always satisfactory. Here the growth of 
plants is of great value, as different species possess different 
decrees of sensibility to atmospheric impurities of both a chemi- 
cal and mechanical description. The diagram on paee 273 
shows the relative viability of a few common trees, shrubs, and 
flowers in London and its neighbourhood, the result of my own 
four years' observation." Each square represents an area in 
which the plants included in it will grow, but in which the 
plants represented in the next square would not survive. The 
scheme comprises four different grou]js of plants: deciduous 
trees, evergreens, coniferous trees, and common ganlen or 
window flowers. It is not necessary that observation should be 
made on all of them, and preference, if any, should be given to 
deciduous trees. The scheme will be applicable to large manti'* 
factnring areas as well as to large towns. 

* For n similar aet of obierTatiotia aee R. Oarnor, Rep, Biit. Ab«oc, 18S3. 
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Atmoud, Ivy, 






Rhododendron, 





Thuj», Arbor Vius, 



Conunon CedBT, Anueati*. 
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5. Prevailing winda are indicated by the inclination of trecH, 
especially of rapid growing ones like the common |>opIar, and by 
the preater freedom from moss and lichens on the weather aspect 
of exposed trees, especially of the pine family. Near towns, 
soot on the stems of ti-ees indicates the direction of prevailing 
winds. Round the coast, and especially on the eastern .side or 
England, trees lean inland from tne injury done by aea breezes ; 
but inland the south-weat aspect of trees snifers most from 
winds. This is a subject whi«n is deserving of more attention 
than it has yet received. 

6. The presence or absence of sunshine is indicated by the 
relative prevalence of loaves and flowers. But this question is 
largely dependent on rainfall, as a large rainfall not only pro- 
daces an excess of leaves, but, being accompanied by cloudi 
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the son becomes obscured by tlieiii. Sunshine is also related 
to temperature, and as a low temperature is shown by the post- 
ponement of the blossoming of flowers, and especially hy the 
aeficient ripening of fruits, the quantity and quality of the 
sunshine is indicated by ordinary pncnological observations. 

The schedule on page 275 has been constructed from the trees 
and plants included in Dr. Hoffmann's scheme. A few plants 
have been omitted as they are little known in this country, and 
I have added the almond as the best representative we possess 
of the early blossoming wall-fruit trees. 

By making simultaneous observations in various parts of the 
country and recording tliem on this schedule, it will be possible 
to lay down on a map several iaophenal Hues similar to, out by 
no means identical with, the isotliennal lines laid down bv 
meteorologists, and thus show at a glance the stations whici 

Kssess corresponding climates, and the amount of difference i 
tween others.* 



Kr. Q. J. SntoKB, F.B.S. (London ), referred to the paper aa bemg^l 
one in connection with a greater work which Dr. Boherts was doing. T 
and said that in these labours be was per|)etuating a work commenoaa I 
long before his time by Gilbert White, of ttelbome. The speaker then 4 
reviewed the progress which had been made in the subject before 1 
tbem bv Dr. Boberts, and by various savants in Germany and France, * 
referring particularly to the works of eminent wTiters in those 
com^tries, and dealing witL the action of the German and French 
governments with regard to meteorological obserraiions. He entered 
into the details of the formation of maps by eminent meteorologists 
and climatologists, and with respect to the observations made on the 
blossoming of plants stated tbat, as regarded the education of youth, 
and the enlistment of the future generation, a good work was being 
carried on at Marlborough College, where the pupils had formed a 
museum of the pknta obtained at diUVrrnt elevations, and Mr. Preston, 
who had been referred to in the paper, had made observations upon 
the collections thus formed. The i^jieaker then dwelt upon subjects 
of sccmaulated temperatures and o[ ruinfulis presented in the tables, 
and stated his own impressions upon the various data thus given. 

Mr. Clark (York) said that obsenations made upon 31 flowers 
at 15 to 20 stations, largely by scholars at various schools, bad now 
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for ten years been tabulated in the Natiiml lOttory Journal. The 
observation asked for nas that of tbe first flower showing stamens. 

Surgeon-Major Black (Edinburgh) expressed his doubts as to 
whether there was any conneetion between the deterioration of plant 
life and the condition of human health. He declared his opinion 
that an atniosphere which would not grow vegetation was not inimical 
to health, and pointed out that in some parts of Lancashire, which 
grew very good men, the atmosphere was so poiaoned by the etnana- 
tions from factories that trees would not grow. 

Surgeon-Major Pbisolh (London) considered that the climate was 
often indicated by the changes in the character of the vegetation, and 
detailed, from his experience in India, the difference in the character 
of the same plants in different altitudes in the Himalayas, stating 
that while some plants under certain conditions flourished, under 
others they were dwarfed, and in some, while the roots lived above , 
ground the plant appeared scarcely to be alive. 

Dr. Chabi.es Hobebts (London) made a short reply, in the cniirae 
of which he stated that he was still continuing in his observations. 

Thanks were voted to the reader. 



Oh " Tlie FiUration of Water for Town Supply," by Perct F. 
Frankland, Ph.li., B.Sc.Lond., F.O.S., F.l.C, Assodat^of 
the Royal Scliool of Mines. 

The filtration of water on the large scale which has now been . 
carried out in London and other ]>1ace.s for so many years [wst, ] 
has resulted in much valuable experience being collected by the I 
engineers to whom this procesfl has been entrusted. In thia | 
work of improving the methods of filtration, enmneers have, ] 
however, been hut little assisted l»y science, and have been I 
guided almost entirely by empiricism. It is true that from time | 
to time the subject of filtration has been investigated by cbemistB ' 
witli a view of ascertaining the value of this process in removing 
the organic matt4:rs present in -water, but these enquiries have 
resulted in littlo of practical value bevond demonstrating that 
in the process of saDa-tiltratiou it is only new sand which effects 
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any noticeable reduction in the dissolved organic matter present. 
Engineers have, however, not modified tlieir practice in conse- 
queace of thi^ information, inasmncli as tliey are aware that old 
sand as well as new will produce water clear to the eye, and the 
removal of at best a small proportion of organic matter lias not, 
in their opinion, justified the additional expense which a frequent 
renewal of sand would entail. 

Briefly, therefore, the object of the wat«r engineer has been 
to obtain for each acre of filter-bed as large a volume of water 
which is clear to the ev-e, regarding the organic matter in the 
water as a factor wliich is beyond his control, and which can 
only be modified by changing the source of supply. 

Sand-filtration has, therefore, not unnaturally been held in 
little reput« by chemists, who fail to recognize, as of any 
sanitary importance, a process which has no material influence 
upon the dissolved organic impurities of water. 

For many years past we have, of course, been fully alive to 
the fact that the real danger in sewage contaminated water, does 
not reside in the organic matter discoverable by chemical 
analysis, but in the presence of minute living organisms capable 
of producing zymotic disease. But until the last five years very 
little was known either of these organisms themselves or irf the 
manner in which they would deport themselves under the various 
processes of purification to which water is subjected. It is to 
the beautiful methods of bacteriological investigation, which we 
largely owe to the genius of Robert Koch, that is due the great 
advance wliich has recently been made in our knowledge or the 
sanitary conditions of water-supply, and mor« especially of water 
purification. Indeed it is difficult to overestimate the stimulus | 
which has been given to tins important branch of science, by the 
introduction of these novel methods of investigation. 

By the light of researches on the bacteriology of water made 
with the assistance of these methods, the process of filtration 
assumes an altogether new aspect, as its efficiency can now 
be gauged by another standard b«»ideB the naked eye of the 
engineer or the organic analysis of the chemist. A standard, 
moreover, which is far more closely connected than are either 
of the others with the sanitary aspects of the question. 

By means of the methods of Koch, which I have described 
elsewhere," it is possible to determine, with very considerable 
quantitative accuracy, the number of micro-organisms in a 
given volume of water, so that, by submitting the water-supply 
of a town to this examination before and after filtration, or. 
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* ProceediogB, RoytU Society, 1S66, JouteuU, Society of Chemical Industry, 
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indeed, before and after any other form of purification, we 
ascertain whether and to what extent the filtration or other 
process of purification in question has been effective in removing 
the micro-organ isms from the water. 

Now, although the organisms thus removed are probably in 
general perfectly harmless, it must not be supposed that their 
removal is of no importance, for it must be remembered that 
the micro-organisms which are known to produce disease, and 
which are termed *' pat/iogenio," do not in any way differ from 
the ordinary organisms in water so as to render it probable that 
they would beliave differently in the process of filtration ; but, 
on the contrary, there cannot be any serious doubt that their 
behaviour under these circnmstanees would be precisely similar. 
Now, such disease-organisms fretpiently do gain access to 
water, and it is obviously of the greatest importance to ascer- 
tain what sort of impediment this process of filtration, which 
is so largely practised, offers to their passing on to the con- 
By means of this bacteriological examination, it is thus 
Eossible to obtain a far more satisfactory knowledge of the 
ind of filtration which water has undergone than by a mere 
appeal to the eye of the obsen'er, and the vague tonns 
" turbid," " slightly turbid,'' " clear," and the like, which have 
hitherto been employed to describe whether the filtration of 
water has been satisfactory or not, must now be replaced 
bv this scientific and important standard which 1 have de- ' 
scribed. 

The value of this standard has been duly recognised by CoL 
Sir Francis Bolton, the Official Examiner under the Metropolis 
Water Act, and for nearly two years past 1 have now periodi- 
cally submitted the London Waters to this test, and during 
the past twelve months these results have been published by the 
Local Government Board. 

These |)criodical esaminations, on the one hand, of the river 
waters from which the water-supply of the Metrojwlis is mainly J 
derived, and, on the other hand, of the water after filtration, u j 
supplied to the consumer,havefullyestablished the extraordinaiy I 
power which this simple process of sand filtration possesses oF 
removing micru-organisms from water. In the following Table 
I have recorded the averages of the reduction in the number of 
micro-organisms, obtained during the fii-st sis months of the 
proscnt year, in the water drawn from the rivers Thames and 
Lea resjwctively :— 
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Redaelion in the Number of Micro-onjamems present i: 
Waters supplied to London. 



BrvBB TsAHM. 



Eivan Lea. 

Eaat London 
Company. 

99-4 per cent, 

98-8 

841 



1880. 
J&nuarj . 
Febroftry . 
March . . . 

April 

May 

Average for 



These fignrea give a deiinite picture of the efficiency of the 
treatment as regards the micro-organ iama present in the waters. 

In the foIJowiug Table are recorded the figures from which the 
above averages are obtained, viz., the nnmber of micnibes found 
in one cubic centimetre of the unfiltered river waters, on the 
one hand, and, on the other hand, the number of microbes 
found in one cubic centimetre of the waters supplied by eacli 
of tlie Metropolitan Water Companies, drawing from these 



Number of Micro-organum» contained w 1 cubic centimetre 
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A glaDce nt this latter Tabic shows that there is a certain 
uniformity in the position which the various companies occupy 
as regards freedom from micro-orjianiams, and, as I shall pre- 
sently show, there is an unmistakable relationship between 
this position of each company and certain factors in its mode i 
of working, which theoretical considerations lead us to anticipate ^ 
should affect the results. I 

The factors, which in my opinion, are more especially calcu- 
lated to influence tlie number of microbes present in the dtstri- I 
buted water ai-e the following : — ■ 

1. Storage capacity for unfiitered water. 

2. Thickness of fine sand used in filtration. 

3. Rate of Ultratioui 

4. Renewal of filteivbeds. 

1. Influence of Storage Capacity for Unfiitered Water, — Firstly 
through greater storage capacity, the necessity of drawing the 
worst wafer froni the river is avoided, a matter which m the 
case of a stream like the Thames, liable to frequent floods, is of 
great importance. Agwn, during the period of storage, sub- 
sidence takes place, the water depositing the greater part of its 
su8[jended matt«r, along with which a large proportion of the 
micre-organisms will also go to the bottom. Tnen a further 
diminution takes place through degeneration and decay of the 
microbes, for as I have recently shown" the number of micro- 
organisms in the unfiitered river-waters diminishes on keeping 
irrespectively of subsidence, probably owing to the competition 
between different forms hostile to each other, as well as by the 
production of chemical compounds inimical to their further 
multiplication. 

2. Itifiuence of Thtckneia of fine Sand. — That the thickness 
of the filtering stratum should exercise au Important influence 
on the numlier of micro-organisms passing through the filter, 
must lie siifiicicntly obvious. In estimating the thickness of 
sucli a sand filter the fine sand only should oe taken into con- 
sideration, as it is only this portion of the filter which can have 
any effect in the removal of microbes. 

3. Inffueitce of Hate of Filtration.— That the filtration is the 
more perfect the slower the rate, is sufficiently well known to 
all who have studied the subject of filtration either on the small 
or the largo scale, 

4. hijlaence of Renewal of Filter^edt. — In my experimentat 
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on filtration in the laboratoiy I found that even the most perfect 
filtering media sooner or later lase their power of retaimi^g 
microbes, and hence the importance of frequent renewal must 
be apparent. 

In considering how the differences in these various factors, 
which the statistics of the Lontlon Water companies exhibit, 
may be expected to influence the results obtained in the removal 
of micro-oi'ganisms, attention must be restricted to the five 
companies djawing water from the Thames, as it is only these 
which have practically the same raw material to deal with, 
for the amount of organic life in the river Lea at the intake 
of the East London Company is often very different from tliat 
in the Thames at Hampton, and the difference in the case of 
the intake of the New River Company is doubtless even still 
greater, besides the problem being there complicated by the ' 
admixture of a very considerable proportion of deep well 
water. 

The close proximity of the intake* of the five Thames 
companies, however, furnishes a peculiarly favourable oppor- 
tunity for instituting such a comparison. 

The factors Ju the mode of working, which have been pointed 
out above as of special importance in exercising aji influence 
apon the result obtained, are given in the following Table, the 
figures being taken from the statistical Table given in Sir F. 
R)lton's "London Water Supply," published in 1884 in con- 
nection with the Health Eshibitiou at South Kensington. 



More Important Factors in Mode of Treatment I 
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COMPAW. 




II 




i 
ill' 


ThlckUH 

of 


II 


Chebeo 


9-6 
12-8 
ie-9 
14-1 
14-2 


140-0 
117-5 
C6-0 
64-5 
128-0 


14-T 

»-2 
3-3 
4-6 
90 


1-75 
1-5 
1-5 
1-75 
2-0 


4tl. Sin. 
3ft. 3in. 
3ft. Oin. 
2ft. 6in. 
3ft. Oin. 




West Middlesex . . 

Southwark 

(Jrjind Junction . . 
Lambetb 


0-90 
0-90 
0-81 
0-50 



By means of this Table the five Companies may now be J 
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classified with respect to each of the fonr factors in queatioai; n 
thus:— 



„„„,. 


o'SX. 


"■•"■^ 


Fltirkiiai.. 


rUtsi-bedi. 




1 

2 
E 
4 
3 


1 

I 
3 


3 

1 
1 

3 
5 

























From this the general order of merit, rs legarda tbei 
factors, can be deduced, by taking the average poution of €~*' 
Company, thus : — 



Company. 

CheheB 

Weat Middlesex 
Southwark .... 
Grand JuDction 
Lambeth 



3-75 

4-0 



instituted, it would 



From the theoretical considerations here 
be anticipated, therefore, that dealing with the same raw 
material the West Middlesex Company should, on the whole, 
obtain the beat average us regards the removal of micro- 
organisms, and that the results obtained by the other four 
companies would follow in the order of Chelsea, Southwark 
Grand Junction, and Lambeth, 

In the following Table the actual position, as regards frecdotti 
from micro -organisms, of each company is recorded for each of 
the first six months of tlie present yi 
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March 

April 

Wjiy 
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Average.. 
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Lrrangmg the companies according to these averages, the 

following aeries is obtained. 

West Middlesex 1 

Chelsea 2 , 

Soutbivark ) o 

GrandJ unction J 

Lambeth 5 

This series it will be seen is all bnt identical with that 
which was indicated above by theoretical considerations. 

This remarkably close coincidence between theory and 
practice clearly shows that filtration is no longer a process 
which should be guided by empirical rules, but that this most 
important function of filtration— the removal of micro-organisms 
— IS dependent upon principles with which we are already 
intimately acquainted, and which are lai-cely imder our control. 

When it is remembered that the results of filtration quoted 
above have been obtaine<l by engineers working quite indei)en- 
dently of any theoretical considerations of the kjn<l to which I 
have here referred, we may surely look forward with confidence 
to even still more successful and uniform results when practice 
U assisted by tliia novel departure of sanitary science. 



Some few observations were mode by Dr. Htt.t. (BirmiRgham), 
Dr. Tempest Akdebbon (York), and by M. PtATirAtrBB (York), with 
respect to microbes being foimd in filtered wat«r. 

Mr. Bymsb (York) uked some questions in relation to filtration 

substances, Ke pointed out the differences between some of the 
sands, and decdt eenerally with the question of the Gltratios of 
the wnt«r supplied to the inhabitants of York, where river sand is 
very largely used. 

Mr. Cla&k also spoke on the same question. 

Professor Hofb (York) asked those who visited the water-works 
to take particular notice of the e:icellent contrivaDces which were 
there utilized for washing and punning the filtering sands. 

Mr. W. Whitakbb (The Chaimkon) said that the great interest in 
this paper had been displayed by the various questions asked of Dr. 
Frankland. His opinion was that for the purpose of filtration it was 
necessary to have as clean, even-grained sand as it was possible to 
obtain. 

Dr. Pjbct Fsuisujti) (London), in referring to the subject of th» 
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organiaiDB in water, remarked that he had found that very rapid mulf i- 
plicatiou of the microbeB took jilace in the storage of filtered water : the 
increase proceeding up to a certain point, atter which the number again 
diminiahed. In deep welJ wat^^r te had found this multiplication to 
bo even etill more rapid and pronounced, whilst in unfiitered rifer 
water he had not observed any such multiplication on storage, but, 
on the contrary, a continuous decreaae. He believed these differences 
to be due to the fact that in the unfiitered river water there were a 
number of different varieties of organisms, many of which were 
probably hostile to each other. In the filtered river water the 
number of different varieties besides theabttolute number of organisms 
was very much smaller, and hence the struggle for eiistence was less 
intense, and multiplication could proceed until an equilibrium between 
the different individuals was reacted, whilst in the deep well water 
the number of organisms, as well aa the number of different varieties, 
was even still smaller, and hence the struggle for existence was less 
severe even than in the filtered river water, and consequently the 
multiplication of the few organisms present etill more rapid. Experi- 
ments which he had made on the duration of life of pathogenic 
oi^niams in water, had shown that although some varieties, such u 
the "'comma bacilli " of cholera, could be preserved in water for a 
number of days, no multiplication took place, but on the contrary, a 
more or leas rapid diminution in their number was observed. In 
sewage, however, be had found they fiourished and multiplied obui^ . 
dantly. 



On " TJi^ Sanitari/ Condition of the Country^ with 31 
to WaUr-ehannelt," by KOBEBT T. CoorER, J 



TeftTtnet \ 
, MJ). ' 



Some explanation is needed as to the title we have chosen for 
tlib paper. Coming before au assembly like the present, at 
whose meeting almost every question bearinfr ujxin the health 
of the commuuity has from tinne to time been discussed, it may 
seem absurd to affirm that the sanitary condition of the country 
generally is such as ought to arouse to activity the people la 
this and of every land. 

The neglected condition of the channels in which the rain- 
fall of the country shonid be stored, and through which it should 
discharge, is intimately connected with the hearth and well-being 
of the community, and this, I venture to assert, constitutes a 
fitting theme of discussion for a Sanitary Congress. 

Sanitary authorities have in late years exiiended much time 
upon, and given much thought to, the consiuemtion of the best 
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methods to be adopted for effecting the removal of refuse 
material from dwelling houses and towns. 

They liave also discussetl at some length the ever recurring 
and increasingly important question, among all manufacturing 
communities, of the pollution of rivers. 

My object in coming forward is not of course to refer to the 
condition of dwelling houses and cities, nor even to discuss the 
subject of river pollution as this is generally understood, but 
rather to insist upon the necessity, urgent and imperative as it 
is, of directing the attention of the members present, and through 
them of our parliamentary representatives, to the generally 
defective condition, and not merely the pollution, of the streams 
and rivers of the country. 

In a lecture I delivered at the Balloon Society, on Friday 
evening, 16th July, 1886, on Our Empire of Rivers, I entered 
somewhat largely mto this subject. But my intention now is to 
direct attention to the great importance of our rivers aa channels 
for the storage of pure and unpolluted wat«r, and the necessity, 
from a hygienic point of view, of adopting measures to secure a 
sufficient, gentle and continuous flow of water through them. 

This is a cjuestion of grave importance not alone to England ; 
it demands, veiT urgently, the consideration of the inhabitants 
of every part of the civilized world. 

Gradually but certainly populations increase ; and, impelled 
as well by ambition as by necessity, men are at the present day 
driven to select a city rather than a country life. 

The consequences of this to the country are that it is 
neglected, and less money is being expended upon it, and less 
consideratiou paid to its sanitary and agricultural condition than 
would otherwise be the case. 

Sanitary science, represented as it is by this august assembly, 
has done a great deal towards rendering city life more healthy, 
and in every way more endurable ; the time has now come when 
the attention of the entire community must be directed to the 
sanitation of the country districbt. This is a matter that in- 
volves the life and death of individuals, the existence of our 
cities, the contiuuauce and progressiveness of our race, and the 
Welfare of all mankind. The resident population of England, 
Scotland and Wales, has increased from about 11,(X)0,000 in 
the beginning of the century, to about 35,000,000 at the 
present moment. One necessary and obvious result of this is 
that a much larger amount of material has been loosened from 
its surroundings and sent adrift, and this has proportionately 
added to the silt in our rivers. 

This being the case, it is evident that it is more than ever 
incumbent upon us to adopt measures that are calculated to 
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keep these chnnnels freely flowing and their oonteuta in a I 
natural and pure condition. f 

It is a fact beyond dispute that our rivers, and the tributaries | 
and sub- tri butanes of our rivers, are siltinp np very rapidly ; 
and indeed the only jx)9sible inference is that accumulations 
are being thrown down in a proportionately greater quantity 
than when we had a less population. 

If then this be the case — arid a mere "walk over" our fields 
will convince the most sceptical, by the very tangible evidence 
of the beds of (Iried-up streams, of the urgency of the situation, 
and, inferential ly, of the danger that exists to the healtli, well- 
being, and safety of the community, the situation is the gravest 
— it admits of no delay. I 

The agricultural poverty of this country will most assuredly 
and most unmistakably intensify the present disastrous con- 
dition of our streams ; it will be followed by the most calamitous 
consequences, if Government refuses to take in hand the super- 
vision of the water-ways, and tlie proper foresting of the country. 

Our imperative duty is to warn the Government and people 
of England of the fatal results which inevitably ensue from a 
continued neglect of wat«r-channels, and of the need there is 
of an immediate outlay of national funds in the interests of 
tile land and of the people of the country. 

It cannot be too often or too perseveringly impressed upon 
the notice of the public, that if the smaller streams throughout 
the country are allowed to silt up and become inoperative duriDg 
times of drought, the effect will be the desiccation of the soil and 
consequent loss of fertility, and the lessening or even complete 
exhaustion of the water coursing throngh the rivers themselves. 

Such absence of thought is tlisplayed upon this subject, that 
a person to whom I communicated this neglected state of our 
rivers, very innocently observed how desirable it was to take 
measures to secure the efficiency of our larger water conraes, 
and leave alone the smaller ones, bo as to have the cities well 
supplied with water. It did not seem to occur to my friend, as 
it does not to many, that it is imijossible to have large rivers 
unless we possess and pay attention to the succession of small 
streams by which these should be pereniiialty aupiilied. 

The tendency of all badly supen-ised water chauneb, ospedally 
of those that course through soft argillaceous and aivnaceous 
strata, in countries and portions of country having no protection 
for their uplands, is to silt up. And the beds of rivers and 
streams being in this way raised, their efficiency for the 
punwise of natural water storage is dangerously diminished. 

Hence it comes that not alone do our rivers Jdl to afford ade- 
quate moisture to the adjacent fields in the dry seasons, but when 
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nuQ falls the eouiLtry becomes flooded, and loss of life and 
destruction of property result. So that in fact that which 
ought to briuff prosperity to the agriculturist, and increased 
and sustained fertility to the soil, is attended with destructive 
and injurious results, owing to the insufficient capacity of the 
water storage channels of the country. 

And then the land becoming water-logged, inferior veget^ 
tjon spriugs up, and owing to this too extensive evaporizatdon 
fogs prevail; and the heat of the sun, expended upon ths 
vaporization of the extended, watered areas, is thus hindered 
from exerting its full influence upon the soil. This, as we 
know, is one of tlie most fruitful causes of malaria, and the 
prevaleuce of fog leads to the deterioration of the vital activity, 
both of the cattle grazing upon the fieldn and of the inhabitants 
of the adjoining districts. 

And besides all this, a country thus uncored for furnishes a 
fungus-growing surface, upon which the genns of infective 
diseases increase and multiply. Hence it is evident that the 
creation and preservation of a perennial supply to the water 
channels of the country is necessary to the maintenance of the 
healthy activity of human life, and indeed of all forms of 
animal and vegetable existence. 

This being the case, it behoves us to consider very earnestly 
what steps ought to be taken to effect a consummation so 
devoutly to be wished as the restoration and conservancy of the 
natural storage channels of the country, and the strict protec- 
tion of their catchment areas. i 

In the first place it will be necessary to seek, nay to demand, 
governmental aid in the accomplishment of this purpose. A 
Woods, Forests, and Rivera Preservation Department for the 
United Kingdom should be instituted, and an Act passed having 
for its object the governmental direction of the country gene- 
rally, and the imjKisition of powers over owners of laud to 
comj^et them to reforest hills and uplands being the sources 
of streams and nvers, and to replant river banks, and do other 
things necessary to the maintenance of the natural storage and 
sufficieut supply of flowing wattir throughout the countiy. 

The streams and river channels of the country, the aggre- 
gate length of which in England and Wales alone amounts to, 
roughly, 200,000 miles, are, as we said, silting up very rapidly. 
The work of restoring the natural beds to all the lengths of 
rivers and streams of the country will of course be a veiy 
considerable undertaking, and will require much time for its 
accomplishment, as well as a colossal expenditure of capital. 
As a set-otf against this, however, we mav safely atKnn that it 
will be in every way remunerative, and will prom tte the health 
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and happiness of the present generation, and of generations to ' 
come, wliilo it will distribute wealth throughout the country, 
and lessen, if not altogether uenti-alize, the undesirahle ardour 
of the working classes to flock into and crowd the towns. 

The silt, as the accumulated material upon the beds of rivers 
is called, can be turned to very useful account. Formed, as it 
is, by the washings from the fields and uplands of the catch- 
ment areas of the rivers, and becoming intermixed on its passage 
to the rivers and streams with, decaying vegetable refuse, it will 
obviously constitute a splendid to)>ciressing for meadows, pastu- 
rage and other agricultural lands ; much of it may be utilized 
for pottt^ry and brick making, while a large portion of that 
accumulated in the more rapid and hilly streams will be suitable, 
without preiiaration, for maca^lamizing roads. 

But it is not enough to free oui- river channels of deposited 
material. We must take measures calculated to maintain the 
bed of the river, when restored to its natural condition, in an 
unimpeded, cleanly, and unhindered state. This is to be 
effected chiefly thmugh the agency of tree» and underwood. 
The importance of trees as sanitary agents in this connection 
can hardly be over-rat«d. We cannot dissever the tree from 
the river, the one supplements the other; and the tree is as 
necessary to the existence of pure flowing water as are the 
springs and affluents, by the unaided action of which the river 
is very generally, but I need not say very erroneously, supposed 
to be maintained. 

The stream, let us therefore insist, cannot exist and its flow 
be maintained in a natural condition, nor can it be depended 
npon as a source of supply of pure water in dry as well as wet 
weathers, without a proper distribution throughout the country 
of trees. 

This is an axiom with all who have carefully and thought- 
fully considered this matter, and it ought to be impressed upon 
all dwellers in the country, as well as upon those — indirectly out 
vitally interested — whose occupations betake tfacm to the cities. 
The votaries of religions antecedent to Christianity were jeal- 
ously careful to preserve large vegetation upon the uplands of 
tlieir countries. 

The Druids in this country kept the hills well forested ; and 
in India the Brahmins left their forests intact at the sourees of 
their rivers and streams, and here they built temples in honour 
of their gods, and here they worshipped according to their lights. 
The great Israelitish law-giver, Moses, was equally solicitous 
about trees, and philosophically and realistically declared to his 
people that " the tree of ihefieid it man's life." And man's life 
it may well be said to be ; for we invariably find that man thrives 
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and prospen most in those regions, and in those alone, that i 
well wooded. It is not siifficiently considered that large districts 
of Africa, Asia Minor, and oth<?r desert regions, require only a 
well supervised system of reboigement to render the country as 
habitable and as healthy as any part of the globe. The effect 
of preserving vegetation upon uplands that constitute the part- 
ings between the catchment basins of rivers, is that the rain, 
when it falls, instead of running off at once and forming tem- 
(lorary and transient and injuriously rapid streams, lingers in the 
foliage, and continues to be a source of gradual and continuous 
supply for days, and even weeks, to the neighbouring streams. 

And nun water is still further held in check by the roots of 
grasses, hushes and trees, wth the effect that it gradually filtratea 
thningh the sub-soil, and traversing a downward course, in time 
finds its way Into the stream, after naving moistened the inter- 
vening soil and helped to supply the needs of the vegetation in 
its path. 

And besides, the extensive leafy surface favours evaporation, 
and thus keeps up a natural atmospheric moisture, which con- 
tributes to the descent of rain, when clouds, blocked in their 
passage by high vegetation, linger upon the hills. 

Then the fall of leaves and seeds and seed pericarps, and 
decayed blossoms and branchlets of the trees, will in course of 
time supply the place of the humus washed down by raina 
from hills that have been denuded. Thus the hilly countries, 
which by our neglect, our christian neglect, are in many parts 
of England, but more a great deal in India, rendered waste and 
unfertile, can, by the natuml operation of trees, be restored to 
their pristine condition of fertility, by the acquisition of a fi-esh 
and well-manured soil. 

The holding-back influence of trees before alluded to upon 
rain water, must necessarily afford a suitable opportunity for the 
underground absorbent strata to become saturated, and hence 
they constitute an indirect origin of springs. Indeed one of the 
commonest sights in the country is the beds of dried up springs, 
where woods have been extensively felled, and the ground cleared 
of trees and underwood. It is evident, therefore, that if we wish 
to have a continuous and sufficient flow of water in our river 
channels, and to lessen the causes contributing to overflow or 
flooding, we must crente and secure a surface capable of retaining 
rain water in our hills and uplands ; and this object is best 
secured by the agency of trees and forests, and luxuriant herbages 

It is obvious also from what we have staterl, that not ulonc will 
the rain be better retained, but its fall will be greatest upon the 
hilly portions of the countn' that are under forest. Forests alao 
prevent the accumulation of silt in rivers, for tlicy keeji back the 
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vartli and sand ami stones, that would otherwise be washed d 
from tlio liilU into the water channels. 

It ia iiUPi'saapj' for the conservation of our rivers tliat trees 
shoidd bu planted, not alone upon the hills but along the river 
banks. lion', by their roots, they not only iucrt-ase the height of, 
but flive finnn«89 and cohesion to the banks ; prevent the wash- 
ing m from the river-sides and neighbouring gentle uplands of 
clay and siuid ; and by the promotion of the porosity of the soil 
through the agt'ncy of their roots, the good effect upon the ad- 
joining lands of thu latonil pressure of the river wat^r inland is 
Bwurud, thus giving u continued supply ia the sub-soil moisture, 
necoiwary for the nourishment of grain crops and other forms of 
wcvtation. 

Moitt than in auy other conntrj-. the rivers of England 
discharge their wnters into largv estiuiriea of the Ocean — the 
Thunieji, the Seveni, the Mursey, and. in Scotland, the Clyde, 
ttvi exHUiples of tliis. ITjton these estuaries the silted coudition 
of all our ri^'ers is at the ureeent moment exertiug what tnieht 
■[>|)ear tubea pAmdoxiciUiutiueuce. The estuaries are hecfmung 
less ca)Mciou3 in depth but more estensi^'e iu area ; and this not 
90 inucli in eon5vt(aenee of the agency of ocean water as from the 
Iw^cuetl activity of our inland water streams. The volume of 
water iu our rivvrs ihi longer fonns a barrier to the entrance of 
tidal wttier* up iheir eltanuels. and conseijueutly tl»e area o^-er 
which the salt water washes is UtcnUly and longitudinaliv in- 
crvwsing : wliik- the incrvttaeil amount of river silt, washed down 
by conjoint t^ncv of riwr and ebbing tidal waU-r ; «□<! the 
ocmii NiiHts, iiKrTe«se«l by the additional influx of salt water, 
are cuiitribntiiig rapidly to the tilling up c^ estuaries impei»- 
tively ivi)uiivd for the maintenance of oureommen-ial pru^perih*. 

Bars an> funning at the immlh i>f nH«t of the riven of 
Ku^rUud, as fur ejuuuple, tlw Thuoes and Sen^ni, aad tka 
Hmnhw, &<, Tlw «iHnBoi» kns the aMantnr will i 



ohoidd oimns oet be adopted for coantmetiiis! thia ia fi^iffy 
iumkabble \ our stabiUtT as a natioa. and the Terr U*ts of ««r 
inha^JtantiT. viU b* jeoMnUwd br tlie coatiBtwJ and mIIhIj 
imUhnaSAf ae^wt of tiw watvr wan of the eoaatrr. 

The fl#Kt « aa innsh aS sah water aluo); ch a wne h thai 
«aghc I* be fikd with pvre, elt«r, fnoh, and pir— 1 mgr 
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conntry is dependent upon the control exercised by Govern- 
ment over our fresh-water channels, and the directions given 
and insisted upon for maintaining a sufficiency and proper dis- 
tribution of trees aoil bnishwood and forest. 

The methods suggested are tlie natural ones, and would be 
amply sufficient ; nevertheless I find that these proposals meet 
with considerable opposition. 

The opposition to them cornea from men who are extremely 
active in advocating the construction of a succession of locks 
across rivers, and the elevation of the natural river banks by 
earth or other artificial embaiikinents. 

The effect of locks is to obstruct the natural flow of the 
rivers, and to create inundations. They lessen the " working" 
capabilities of the river; Iience,. the natural current being 
stayed, an opportunity is given for the silt to deposit. By the 
construction of locks we simply convert a channel that is in- 
tended by nature to be the storage area of clear fresh and 
gently but continuously flowing water, into one in which the 
water is insanitarily stagnant and inferior for the supply of 
drinking water to man and beast. 

Then the banking up of rivers is attended with consequences 
even more unsatisfactory ; for, if we bank up a river without 
removing the silt, and thus restoring the natural bed, we raise 
the level of the river itself ; and if we do this, obviously the 
water from the river will percolate through the thin embank- 
ments from the river on to the fields, the position of these being 
thereby rendered more dependent than the river itself ; while i^ 
previously to banking, we remove the accumulated silt, it is im- 
jMssible to conceive what advantage we can gain by elevating 
the banks, as in most of our rivers the silt occupies three and 
four times as much space as does the average volume of river 
water. 

We re<)uire in this, as in moat other things, to imitate nature, 
and to understand her metho<b of working; and we must insist 
upon it that the health and happiness and safety of the commu- 
nity will be im|)erilleil if the rivers of the country are not kept 
in an efficient and satisfactory condition. 

As sanitarians, therefore, it huhoves us to warn the Oovern- 
ment of this country, and of every country, of the destructive 
and devastating effects that must surely succeed the continued 
neglect or improper management of water-channels, and of the 
happv and comfort-giving consequences of the adoption of a 
simple, intelligent, and plainly evident policy, haviug for ita 
object the clearing out or a country's water-ways. 
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Mr. Biij>wi!T Latdam, M.Inst.C.E. (London), remarked that be 
could not endorae th« statement made as to the infltienee of tree* upon 
the river. There was no doubt some connection between the rivers, 
rainfall, and the Ipees. lie had for some years been making observations 
upon the temperatures of trees, and the conclusion he had arrived at 
was that trees had no influence in producing rain. If trees were 
planted upon the bills the trees increased the attitude, and the higber the 
hills the greater was the amount of rainfall : and it was certainly in 
this manner that trees influenced the rainfall. Tben there was 
another thinfc to be said of trees — that they were colder in Bummer 
and warmer in winter than the surrounding atmosphere ; and these 
changes or differenoea which occurred in the atmosphere influenced , 
the rainfall, and tended to increase the rain, when tbo other oondi-.| 
tiona were favourable to it. Dr. Cooper had referred to trees i 
purifying the river. Had Dr. Coojwr ever noticed that trees whio 
stood on the banks of a river dropped their leaves into it, and tha| 
tlius the leaves became a decaying and putrifying mass of vegetabltf 
matter, and by their decomposition produced impurity in the water R 
With respect to the carbonic acid question, he wmarked that tin 
lar^st amount of carbonic acid in the air was present when landl 
were uncultivated and at the highest altitudes, and its influence waj 
felt in the rainfall in dissolving the hills, and bringing down thf 
material from the high parts of the earth into the rivers. The eiil 
of navigation on adjoining lands were more than compensated for b 
the increased value of the land arising from improved means < 



Mr, G, J, Symunb, P.R,S. (London), said he was rather disappointe 
with the piiper, and considered that its title was its l)est part. T" 
had before them the condition of the Yorkshire and I.ancBshire riv 
which were in a terrible state as far as the river channels were c 
cemed. Dr. Cooper did not say one word about Itieae things, nor d 
he dwell upon the fouling of streams by ihe population living upt 
their banks. Something more than mere Acts of Parliament w, 
wanted to get our rivers into anything like a satisfactoiy conditioi 
and that was the influencing of tlie whole population. With r 
to the questions of trees and rainfalls, the sneaker recommend* 
them to study the book of Mr, Marsh, where he entered upon t 
whole subject. 

Dr. Phbct Fbanklajtb (London) stated that the atmosphere I 
high altitudes wa« reniarkiibly rich in carbonic acid, owing to th« 
atuence of vegetation. Thus the proportion of carbonic acid presenli 
in the air at the summit of Mont Blanc had been found to be i 
great as that in the air of London, both being markedly in e 
that in ordinary country air. 
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On " The Collection aiid Storage of Rain and Drinking Water, , 
vntk a deteription of a system for earrt/ing out the same," ' 
by Surgeon-Major R. Prinolb, M.D. ' 

With the marked attention lately di-awn to the sources of the 
water supply for urban and rural districta. and the best mode of 
collecting this aupply, the subject of the storage of the drinking 
water portion of it, whether as obtained from waterworks 
adopting Artesian wells as their sources, or collecting and filter- 
ing the rainfall over given areas, ia one that must, in the not 
very distant future, engage the serious attention of the authori- 
ties; for, though the aim of all modem sanitary measures 
appears to be to secure wliat ia termed a " constant supply," 
yet there are some localities where from various causes this 
constant aupplv is not practicable, and others where, though 
praclicable, it is not a wise measure on which to be entirely 
dependent, because it is possible that, in an emergency like the 
followmg, defectively stored water may be had recourse to for 
drinking purposes, and that among young men hard at work, 
and probably partaken of when exhausted, and the system 
peculiarly susceptible to typlioidal poisoning of a most fatal 
type. The instance I allude to was as follows : having occasion 
to visit a large establishment iu the South Eastern circle, 
employing upwards of one hundred men, I asked what arrange 
meats Lad tieen made for drinking water when the constant 
supply was cut off, owing to the bursting of a large pipe, and 
was informed that the water stored in the cisterns for sani- 
tary purposes had been used on tliat occasion for drinking 
water 1 

I am well aware that the great objection to cisterns of any 
kind, in relation to the reception or storage of drinking water, 
is the difficulty of keeping them clean, and it woula appear 
that on this account all attempts to improve the present system 
of cisterns, with a view of increasing and maiutiuning the 
purity of the water they contain, have been abandoned. In proof 
of this, in the International Health Exhibition of 1884, there 
was not, excepting my own, one single cistern (unconnected 
with filtration, which mode of purification mine never under- 
took) designed with the aim of securing the above requirements, 
and I therefore only obtained n silver medal for mine because 
there was no competition. Such being the case it is not un- 
natural that the attention of all sanitarians has been centred on 
the constant supply as the one uiid only way of getting rid of 
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that wliicli aetmis to be not o 
incapable of improvement. 



\\y very defective but apparentitf 



Wat^r drawn from Artesian wells, such as those sunk by the 
Kent Water Company, mi<;ht possibly be used by ttie constant 
supply delivery for drinking puqwses, if there were no filtering 
beds, without the intervention of any ciatom to act, not as a 
filtering, but settling chamber, but this can hardly be advanced 
in favour of all the water supplies for London, some of which, 
instead of pumping their wat«r, as the Kent Company do, from 
nature's unpollutahle and inexhauetible subterranean resen'oirs, 
merely collect the rain-fall drawn from a given open surface, or 
the same as supplied in a gathered form, by means of a stream or 
river occasionally themselves of tjuestionable purity; in all these 
latter water supplies, whether served out in what is termed a 
"constant supply," i.e., a supply always aviulable after passage 
through a registering meter, or " intermittent supply, ' i.e., a 
supply daily admitt«d into the storage cisterns for a fixed time 
each day, a settling chamber would be a great desideratum; bat 
no cistern or tauk, into which the water is admitted by a ball 
valve cock from tlie lop, can ever be a settling chamber ; yet % I 
hope to he able to show that the principle I advocate, by means ' 
of the addition of the "sursum " automatic water purifier to the 
present water fittings in the ordinary cistern, or tank, as shown 
in the patterns now exhibited, can supply this at an outlay 
within the reach of all, and thus convert cisterns and tanks in 
present use into setthng and storing chambers, applicable either 
for the constant or intermittent supply. 

The action of this settling chamber, in the case of the water 
supplied by the Metropolitan, and all other Water Companies 
whose supply is gathered from surface rain-fall, either directly 
from selected watersheds, or indirectly from streams or rivers, and 
then, after filtration, is distributed for drinking piir|)Oses, would 
only be such as would admit of any impurities, unarrested in 
the filtering beds, or generated in the mains by "dead ends," 
and then forced through the service pipes into the household 
cisterns, or storage tanks, being enabled to rest on the " tranquil 
bed," on the floor of the cistern or tank. 

Once here, these impurities could not pass into the body of 
water in the cistern, aud thus into the ilrinking water supply 
of the household, either by the constant <listurbance of the 
constant supply, or that caused by the daily admission of an 
intermittent service further from this tranquil bod, by the 
simple process exhibited in the model now shown, which was 
in the International Health Exhibition, London, 1884; these 
impurities can be removed without interfering with either 
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As re^rds the collection of tbe rain-wator from the roufs, 
some such settling chamber seems to be almost an absolute 
necessity, for, though a filtering chamber is frequently attached 
to many underground storage tauks for rain-water, yet the 
uupurities met with in this water, such as soot, &k., owing to 
the manner in which the rain-water is admitted into these 
tanks, cannot, by any present system of filtering or settling, be 
so removed from the point ot withdrawing tlie water as to 
admit of its being collected in the vicinity of large towns, 
sufficiently pure or clean to bu available for any domestic, and 
eertjiinly not for drinking purjtoses. 

Tlie water collected from each shower of rain, when admitted 
into the tank, disturbs that which has begun to settle ; and, 
except when a considerable time has elapsed between the 
showers, the water collected is but rarely fit for any practical 
use, and thus, with the increase in houses, and their consequent 
additional smoke and soot, the collection of rain-water has now 
been very generally abandoned in the suburbs of large towns, 
as worth neither the trouble nor the expense. Such was re- 
marked to me when I came to Biackheath upwards of two years 
ago ; but I was satisfied that the principle I had employed fur 
tne collection and storage of water from the hill-side streams in 
the Himalayas many years ago, as the drinking water supply of 
one of the largest yanatoria in India, would succeed in the 
case of rain-water collected from tlie roofs even on Biackheath^ 
and my expectations have been more than realised. The 
samples of tne rain-water now eshibited were collected by the 
applicaUon of this principle to an ordinary cistern through 
which the r^n-water pijw parsed, and the deposit from the 
" tranquil bed " of this settling chamber, and the substance 
which floats on the surface will, I think, be conclusive evidence, 
that a cheap, simple, and elBcacious mode of automatically 
purifying rain-water has been arrived at. 

Here I would draw attention to a valuable paper read at the 
Uroydon Congress of this Institute, in October, 1879, by H. 
Sowerby Wallis, Est}., F.K. Met. Soc, entitled "Rain collected from 
roofs considered as a domestic water-supply." Mr. Sowerby 
Wallis in this paper shows the vast importance of this subject 
ill tlie following instructive sentence, to which 1 should liko 
to draw marked attention : " We are entirely dejiendent on rain 
for our supply of water; for, whether we catch the water 
which falbon our roofs, or obtain it from shallow or deep wells, 
or from streams and rivers, it is nothing more or less than 
rain." Though this was written ouly seven years ago, yet tbe 
subject of water-supply has in that time advanced with strides 
or rather bounds, wTiich can only be calculated by a reference 
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to the enormous sale which popular works on the water-supply 
question, written by such authorities^ as Sir Francis Boltou and 
others, have obtained. 

Without doubt the International Health Exhibition of 1884, 
and the conferences then held on the subjects of water-supply 
and scwa^ disposal, gave an immense im]>etus to the study of 
these most important subjects, illustrating in a marked manner 
the foresight of Albert the Grood in 1851, and hohline up to all 
Euro]>o tile inseparable connection between the following, u 1 
regards the health, and, indeed, as was proved in the case of ] 
^Naples and Spain in 1884 and 1885, tne wealth of nations^ 
viz., the intimate relation between the health of a city and its 
water-supply, and the sewage of the same and its disposal. 

The more the question of sewage disposal is pressed the more' 
are we driven to the two great sources of wat*r, viz., nature's 
inexhaustible and uniMillutable i-eservoirs, in this country under- 
ground (though in the Himalayas above ground also, as in the 
glaciers) and the rainfall from roofs. The former was remark- 
ably illustjated at Brighton during the Congress just concluded 
of the British Medical Association, when, thanks to the kind- 
ness of the Water Company, opportunities were granted for ft 
careful study of their most remarkably instructive, indeed, won- 
derful waterworks, designed and earned to such a state of per- 
fection as to leave nothing to be desired for supplying the waiita 
of that " Queen of Watering-places," under the head of watra^ 
supply. The latter, though in certain localities of limited rwn- 
fall, neither so equally inexhaustible, nor yet mipollutabte, is 
nevertheless, when viewed as a whole, in these sea-girt islands 
of the ocean, if collected, very considerable, and if carofully 
stored, remarkably free from impurities ; while the most visible 
and chief of these impurities, viz., soot, in the settling chamber 
alluded to is, when automatically washed, made to act as % 
valuable antiseptic to the whole body of water, and also, wlien ■ 
collected from the surface of this water, a marketable commo- 1 
dity with a recognised &ted value, as the basis of a superior ! 
black pigment and as a very pure carbon. 

The great interest now attaching to the question of the 
dis|K)sal of the sewage, not only of large centres of populations i 
but even of small towns, and the general desii-e to employ it for J 
good uisteod of throwing it away to be a source of danger to the J 
public health, or an inexcusable waste of valuable substance^« 
bring into marked prominence the subject of the storage of tiM * 
great natural source of the water supply, viz., rain ; but unless 
our present knowledge of sewage transformation is greatly 
improved, it may for the present be found better to waste 
without injury, than utilize with risk to health. It is idle, 
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if not criminal, to shut our ejes to the great risk to the public 
health incutred by even the simplest and most common effort 
madti with the double view of disposing of and utilising this 
sewage matter — I mean the employment of the ctintenta of the 
ordinary cesspool in rural districts. The muaner in which this 
is done in some places would undoubtedly accomit for much of 
tlie sickness brought to large centres of population by the milk. 

Nor are all of the extensive and costly systems of watei>- 
supply for cities with populations of over 100,000 quite free 
fi-om this risk of danger to health. One instance comes to my I 
memory in which the rainfall over a ^ven area, aided by the 
(lammed-up waters of a hill stream, constitute, after passage 
through filtering beds, the wat«r supply of a large manufactur- 
ing city. On the banks of this stream duriug its course to this 
dam are more than one village, the entire surface draina^ of 
which can only be into this stream, while the other sanitary 
arrangements are not such as to add to the purity of this water. 

Again, what kind of manure is thrown over the fields which 
make up the watershed of this or any similar collecting basin? 
In short, the more the subject is gone into the more the proper 
value of rain-water becomes evident. And as there are few cities 
who can fall back upon a Loch Katrine to supply its wants as 
Glasgow has, so it becomes nil those whoso water supply is 
liable to pollution by any means traceable to this matter of the 
disposal of sewage, to see to it before an epidemic directly results 
from that which should never have been originally permitted. 
I repeat, therefore, the denser the [lopulation on the land the 
more need to go deeper to Nature's reservoirs for the water, or 
higher for the origin of all, viz., rain. The deeper we go for 
the water by means of Artesisn wells the more we limit the 
supply in the vicinity near the earth's surface ; for an Artesian 
well, as has been amply proved lately, gradually exhausts the 
water supply of the little wells above it-, until they have to 
bo abandoned altogether. True, the Artesian well amply 
au|ipUea the place of the abandoned ones, but while the water 
drawn from these now <lrieil up wells cost nothing but the 

fumping, a water rate is now placed on the water withdrawfi 
rom them, and its use rendered compulsory. Thus again are we 
driven to the importance of rain-water storage whenever prac- 
ticable. In India, for instance, in places where pure water is 
scarce the natives adopt a simple but very effective plan for 
collecting and storing the rain ; \-iz., a large sheet tied to four 
stakes, and a little stone put in the middle for the water to be 
drawn to the centre, and thus fall into the earthenware vessel 
placed below to receive it and convey it to the storajje jars. 
Mr. Sowerby Wallis, in his paper, enters into full detmls of 
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the rainfall and its distribution in this counfry, but to one who 
lias resided in the Himalayas as I have doue for many years, 
and seen the mighty factor that snow proves itself to be iu the 
storage of water, it will be evident that iu many places, even 
in this country, the snowfall is a, valuable addition to nature's 
water-supjily for this earth, not only as it falls but as it 
graduatly melta, and then pas^s into her great reservoirs to 
which allusion has beeu made, and this it does gradually and 
surely, ilifferiug in this respect from a heavy rainfall, which 
flows off the laud into the drains and rivers and thence into the 
sea, with but little storage having been effected in this hurried 
passage to its visible but temporary bourne. 

The snowfall of January, 1886, gave me opportunities of 
making experiments on this subject to an extent which rarely 
occurs so far south in these islands, and I am satisBed that the 
fi-eedom of this snow-water from leaves and other impurities, 
and the posiilitUti/ of removing the soot, makes the snowfall a 
valuable addition to the wat«r available for storage in under- 
ground tanks. 

It would take up too much time to enter into the details of 
the important part snow plays in adding her quotum to the 
water-supply, but its value is verj' evident to those who liave 
studied the subject in the Hinrialayas, where specially favorable 
opportunities are afforded for this inquiry, not only among the 
miles of glaciers, where, as the Psalmist sings, the Creator 
" layeth up the depths in his store-houses," but among the hill- 
side streams used for irrigation. The agriculturists of these 
mountains sow their Belds, not according to the rainfall but the 
snowfall, as it is tlie gradual melting of the latter which feeds 
nature's reser^'oirs, from whence most of the hill-aide streams 
alluded to flow. In many instances the sources of these streams 
are visible, and are found to be due to a remarkable natural 
syphonic action, which, in reality, is nature's automatic Jluth, by 
which her reservoirs are kept flowing at a fixed rate from six to 
eight months, i,e., between July or August, and March or 
April, according to the capacity of the reservoir; for, though 
tlie date of the first burst of the water-flow is regulated by the 
amount of the snowfall in the winter acting on the ordinary 
rains, the period over which this flow extends m a fixed quantity 
is limited to within a few days, for the flow ceases with the 
same fulness and suddenness with which it began. 

In calculating the rainfall in this country, and especially in 
the suburbs of large towns and cities, we must bear in mind the 
important part the lute increase in roofing with slate has upon 
this collection, the capillarity of slate, as compared with tiles, is 
reduced to a minimum, while the absence of lime in the water , 



collected from glateR is of great importance, and thus a greater 
amount and a purer quality of w^at«r is now capable of collection, 
from tlie roofs of the vast majority of houses, not even excepting* 
the labourer's cottages, than could be hoped for thirty or more 
years ago. The picturesque thatch in coimtry villages is qow 
fast disappearing, before the wonderful development of the 
slatfi trade, and here the benefit of a good system of collecting 
and storing rain-water will be at once visible, and gladly taken 
advantage of, if the principle is only cheap, mnpU and elective. 
Undoubtedly, the late stringent regulations regardiug tlie smoke 
nuisance caused bv furnaces, have considerably reduced the 
amount of^soot in the air, and on the roofs, and thus to a certain 
extent greatly facilitate the satisfactory storage of rain-water 
from the roof, if the sediment or impurities in the water could 
be allowed to settle, but this is impossible with the present 
system of admitting the water ymm the top. Again the kind of 
roof has an important bearing on the quantity of soot to be 
purified, though few roofs could be more unsatisfactoiy under 
this head than the roof of my house at Blackheath, with the 
water from which I have earned on my experiments since 1884, 
This roof is a V-shaped roof, closed at one end with a wall aa 
high aa the highest jwint of the roof, thus really converting my 
roof into a kind of soot trap. At present verj- few roofs are 
constructed on this pattern, though once it was a fashionable 
style for the frontage architecture of bouses; the present 
prevailing style however is the ordinary sloping roof, from which 
soot is easily blown away, and finds very few places to lodge in; 
the difference between these kinds of roofs as regards the 
amount of soot in the rain-water is very considerable, and I 
enter into these details, as they aid in showing the severe test ta 
which my system has been subjected. 

The following is the system I have adopted, and it was exhi- 
bited in the International Health Exhibition of 1884, where it 
took, as I have already stated, the highest and only award, viz., 
a silver medal. In tliat Exhibition the system was exhibited 
with reference to the ordinary drinking water-supply, and in the 
Exhibition of this Institute at the Leicester Congress last year, 
owing to the absence of rain when the jury were examining the 
exhibits, it could not be seen at work ; in the present Exliibi- 
tion, however, it is exhibited as attached to an ordinary rain- 
water pipe, and, with the aid of the miniature barrel now 
shown, I will tiT and illustrate it. The chief feature of the 
system consists in leading the water on admission to the floor 
of the cistern or tank, by means of the addition (now exhibited 
and patented as Pringle's patent "Sursum" automatic water 
purifier) to the present water fittings, and then turning it up in 



4 



3011 



STORAGE OF aAIX AND DKINKIKG WATER. 



the centre, so that the water escapes upwards about four inclieB 
from the bottom, from whence also it is withdrawn for use. 
Above this outlet is placed a shield, the concavity of which 
is regulated in household cisterns according to the pressure in the 
service pipes ; but for rain-water as collected from roofs with 
three-inch pipes, it need be very slight with a diameter 
of nine inches for a sixtv or one hundred gallon tank or 
barrel, and twelve inches for larger tanks with four-inch rain- 
water pipes. The removal of the soot and the purification of 
the water take place automatically in the following manner: — 
The soot in the rain wattT, in addition to any blows it receives 
at any angles in its passage from the roof, is, on its arrival four 
inches above the floor of the cistern or settling chamber, for- 
cibly driven against the shield ; the effect of this action under 
water is to divide the soot into cinder and pure carbon, and 
while the cinder falls, and rests in the "tranquil bed," the 
carbon escapes to float upwards to the siurface, where it gathers 
in much the same way tnat lamp black (which in many points 
it closely resembles) collects on any surface placed over a name, 
the combustion of which is very imperfect, 

This trulv coal or "sursum" black as I have called it for dis- 
tinction, which rises to the surface through this four feet of 
water, is thus exquisitely purified, and while passing through 
the water is in such minute portions as to be invisible to tne 
naked eye, except as a slight tinge in the water, when placed in 
a pure white cnina cup, but is not visible when examined 
through the sides of an ordinary glass tumbler. 

The substances which I now exhibit are these two chief 
constituents of ordinary soot separated by the principle just 
described, and I repeat that this cleansing is purely automatic, 
going on without any interference being necessary, or interrup- 
tion experienced. 

There is in this system another remarkable automatic action, 
which is well illustrated by drawing the water off at three 
different heights, viz.: 1st, at the bottom tap four inches from 
the floor ; 2ud, at the tap half-way up the cistern or barrel ; 
and the 3rd, from the top on a level with the overflow, after 
blowing aside the thin layer of coal black, which collects like a 
very fine scum on the surface. If this withdrawal is done by 
means of three tumblers it will be seen that the water is purified 
from above downwards, i,e., the purest or most settled water is 
obtainable from the top, the next from the middle, and the 
most unsL'ttled from the bottom tap. 

The eflfect of the water on its entrance striking against the 
shield, automatically produces this purifying action, which acta 
further in lifting up the body of water in tlie cistern or barrel 
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bj that last admitted, and tliLis, if tbe Btipply coming in is 
sufficient, all the water previonsly collected is removed by the 
overflow, and its place taken by the product of the last shower. 
In the case of an underground storage tank, this displaced 
water would pass into it by the overflow, in tlie same manner 
in which it was admitted. Thus settled and purified rain- 
water would alone pass into the large storage tanks, into which 
nothing could pass which had not been subjected to this auto- 
matic purifying process, and the cistern or barret would thus be 
used as a settling and purifying tank, while, if necessary, it also 
might be tapped to meet daily wants, and any surplus or excess 
of rain after purification would pass into these large storage tanks 
nnderground. The floor of this settling chamber or cistern 
might be cleaned aa often as necessary, bj' gently stirring the 
floor and then suddenly withdrawing the plug; tliLs at once 
removes, in the rush, the cinder and other sediment too heavy 
to rise far from the floor, and admits of a little clean v/sAer 
descending to occupy the place of that lost in cleaning out the 
floor of the cistern. 

This simple process of cleaning can be done when a shower 
of rain threatens, and thus the loss of water is reduced to a 
minimum. The testing of the condition of the floor of the settling 
tank for the service or rain-water can be effected at any time 
by simply stirring the sediment at the bottom and then draw- 
ing off a little water at the bottom tap before it has had time to 
settle. With reference to the cost, a most im|>ortant point if 
the poorer classes are to be benefited, I may mention that a 
barrel for water, holding sixty gallons and fitted with two good 
taps, and this system of automatic purification can be made, all 
charges included, for sixteen shillings, or the apparatus alone 
for five shillings for a three-inelipipe, and a slight iiicreaso for 
pipes of larger mea-suroments. For permanency and economy 
in the end, a light galvanized iron tank to hold sixty gallons 
would be the best and could be purchased at present for, com- 
paratively speaking, a small sum. In the construction of a tank 
or cistern to act as a settling chamber for the purification of 
rain-wat«r, before it passes iuto the storage tanks above or 
under the grouud, it is always preferable to have the cubic 
contents in the height instea(l of the width, i.e., to construct 
the cistern or tank more resembling a barrel in height, than an 
ordinary cistern in width, aa tlia barrel conformation facilitates 
the automatic purification of the water by securing the perfect 
settling in the tranquil bed of the cinder in the aoot, and other 
roof impurities, and thus increasing the purity of the water 
escaping by the overflow for storage. 

After trying various exiiedieiits to remove, or rather arrest, 
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ut once this fine carbon passing; upwards to the overflow in the 
otherwise settled rain-water, I have found the following verf 
cheap and simple mechanical filter effects this ai'rest very satis- 
factorily, and except under the conditions alluded to hereafter, 
sufficiently clears the water for drinking purposes: An ordi- 
nary thick glass cylinder, !{ inches in tSaoieter and eight 
inches long, with one end contracted to half an inch, and the 
other end turned slightly outwards to hold the elastic tube ; 
after passing a small piece of sponge into the narrowed end the 
cylinder is filled with granulated animal charcoal, and another 
sponge is put in at the top to keep the charcoal from falling 
out ; over this an elastic tube is passed and, when the other end 
of the tube is passed over the centretapinthe settling chamber, 
the water is turned on. The purifying action is only mechanical, 
and the two sponges and rough charcoal arrest the minute 
particles of carbon, and clear water is drawn off. I 

This meclianical action is well illustrated by the carhoa * 
gradually almost closing up the filter, so that the water at last 
only passes by drops, whereas it at first flowed freely ; to prove 
this still further, if the two sponges and the charcoal are removed, 
and alt washed in a basin or water the carbon quickly leaves the 
charcoal and floats to the surface, passing over the edges if more 
water is added, and a fcwsqueezes of the sponges wider water force 
out the carbon, which also floats away ; and when sfionges and 
charcoal are replaced as before, and the cylinder is re-attached 
to the tap, and the water turned on, it will be found to flow 
as freely as it did at first. I enter into these details, as I think 
they will admit of a similar filter being made at a very moderate 
cost, the one I now exhibit beine that which I have just j 
described, and it cost only one shilling. I do not wish it to be ] 
understood, that the system I recommend will effectually remove i 
all roof impurities carried down the rain-water ]>ipe3 into thai 
storage cisterns or tanks, but merely, that it will place thew:fl 
impurities &a far as possible out of the reach of passing intof 
the watt'r drawn off for domestic, or passing off for storage J 
purposes, by permitting them to rest in the tranquil bed, and 
here to remain undisturbed either by any more roof irapuritieB 
pas.<<ing through the water downwards, or the constant disturb- 
ance produced by the admission of the water collecied, it may 
lie from a pnssing shower. There is however one species of row \ 
impurity which T consider must seriously interfere with any 
attempt, either at purification or storage. I allude to the J 
droppings of pigeons on the roof, though, if any substance will \ 
minimize the injurious action of these and similar impurities, it I 
is the constant passage of minute portions of a deodoriziug andij 
auti^plic subst:mt'o like carbon througli tlie water. 
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A necessary warning appears advisable here, viz., that lead 
should in no way be brought into contact with the rain-water, 
as from some experiments I made by storing water in a glass 
cistern, witli a standing overflow lead pipe fixed at the bottom 
of the cistern, I am satisfied from tlie sjiecial opportunities the 
glass sides of the cistern gave me of watching the action of this 
rain-water on the lead, tliat its injurious effects must be not 
only very considerable, but very rapid ; fortunately zinc op 
galvanized iron can completely supplant lead, without the 
slightest risk of any injm-ious action resulting, 

A late writer in a popular periodical describes the London 
water-supply as follows: "The most characteristic feature of 
the London water is its hardness." And such being the case, 
the value of collecting rain water for washing purposes, not for 
clothes only, but for the skin, is self-apparent, but the " London 
blacks " have hitherto put an effectual barrier on thu attempt ; ' 
if, however, they can be overcome, there can l>e little doubt 
the collection of rain-water would be readily un<lertaken. In- 
deed in many suburban residences attempts are even now made, 
and I have known, among the poor washerwomen, of an old 
sack being tied to a rain-water pipe in hoj** " to stop the 
blacks." Some of us may also have seen water in white china 
basins into which we almost hesitated to plunge our faces, fear- 
ing they might come out, eveu on our return from Loudon 
blacker than thoy went in. 

While on the subject of soft water for washing, I may 
nienticm that the very hard water of the Kent Water Ooropany, 
and other companies drawing their water from the chalk strata, 
very often produces in children, and sometimes in adults, no 
matter what soap is used, an eruption on the face and handSi 
due to the lime m this water, and its action on the skin, when 
cold or east winds have to be encountered ; this has sometimes 
been mistaken for a constitutional disease, for which various 
int«rnal and local remedies have been given and applied, but 
which a little rain-water has completely removed. 

In conclusion, I would only state that the coal, or, as I have 
termed it, "snrsum" black (t;o distinguish it fn)m the hone, 
lamp, spirit, and gas black of commerce) which I now exhibit 
and which can be collected in quantities varying with the 
amount of soot in the air, from the surface of this settling 
chamber, or when dried from the bags fastened over the pipe 
of the overflow, has a distinct marketable value, and, in point 
of density of colour and purity, is superior to the best black of 
commerce, viz., spirit black, gas black being so little coIlect«d 
that the supply cannot be ivHed on. The superiority of tUa 
" sursum," or coat black, need not be a matter of surprise, the 
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process of purification it nndereoes, and the minute division in 
which it passes through a body of water varj-ing from 3 to 
4 ft. in deptli to float on the surface, must, I think, place it, 
when compared by the ordinary methods of comparison with 
other blacks, in a hiph class as regards purity, minuteness of 
division, and hence lightness, freedom from grit or cinder, 
hence facility and thoroughness of mixing, and intj?nsity and 
deepness of color. 

The cinder, as collected from the " tranquil bed," when 
thoroughly dried, has also a marketable though inferior value, 
as it is only applicable for the coarser kinds of black paint, I 
would close by adding that it seems certainly a new and favor- 
able point from whicn to view " London soot," viz., as contain- 
ing a substance capable of forming the basis of a black pigment 
superior to that of any similarly-prepared pigment in the market 
' and a carbon of groat purity — all to be done automatically, 
without further expense, trouble, or interruption, and thus 
possibly to prove, as in the case of the refuse of gas coal, ' 
\'uluab)c residual." 
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The object of the Sanitarj- Institute in holding an Annaal 
ConOTesa is to endeavour to excite the interest of the com- 
munity in sanitary knowledge ; and I do not think that I can 
occupy your time more usrtnlly this evening than by drawing 
your attention to one of the most valuable pieces of wofk 
which the Sanitary Institute perfonned last year, and which 
hears a special relation to the question of the prevention of 
(liseasc, iiz., the publication, under the auspices of the Sanitary 
Institute, of SeUctiont from tht Report* and Writingt of 
Dr. Farr, on Vital Statintict, under the editorship of our 
eminent member, Mr. Noel Humphreys, 

Dr. Farr laboured successfully, in forwarding the science of 
\'ital statistics, for little short of half a century. Indeed, I 
may say that in this country no one has rendered a greater 
service to this branch of sanitarj' investigation than Or. Farr, 
and the pages of Mr. Humphrej-s' collation of Dr. Farr's work 
are so replete with interest that I trust that the account of 
some of his views on practical sanitation, which I shall be able 
to mention to-night, will be the means of inducing many of 
yon to study them for yourselves. 

The science of vStal statistics lies at the Foundation of all 
accuracy in sanitary' research. The national re";istration of the 
causes of deaths, which has only been systematically carried on 
over the whole country since 1838, has given greater prominence 
to the principles of physic, and has enabled the science of 
medicine, like other natural sciences, to abandon vague con- 
jecture for facts accurately determined by observation, and to 
substitute numerical expressions for uncertain assertions. 

The registration of tlie causes of deaths necessarily leads on 
to further inveatication. 

For instance, it induces the study of the locality in which 
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the people live, its climate, its soil, its drninage, the deni 
its population, and the mode in which they are housed. 

It induces inquiritiS into the wealth or poverty of the people, 
their means of obtainmg food and clothing, into their oceupit- 
tions and social position, and the proportion of each class to 
the whole and to one another. 

It leads to the consideration of the age-compositjon of the 
population, i.e., the population living; at each afire, or fetal period, 
and. therefore, their expectation of life; and of the relations of 
births, raarriagi'S, and deaths to one another and to the population. 

It further leads to enquiries into the causes of tne diseases 
of which the people die. 

Hence the study of vital statistics has been the means 
duciiig a great development of practical sanitation ; it hat 
hrought prominently into notice the fact that the propagation 
of a certain class of diseases, from which large numbers of 
the population die, is favoured and assisted uy preventible 
causes ; and that if these causes favouring their propagation 
were removed and means were taken to check their spreadinc, 
the class of what has been termed preventible diseases might 
be expected to disappear. 

It would only weary you if I were to attempt to give you a 
condensed summary of what tliis very interesting volume conr- 
tains. I propose therefore to limit myself to directing yooT 
attention to one or two of the lessons which Dr. Farr has 
inculcated, which have a special bearing upon our future pro- 
gress in sanitation, and which are more especially connected 
with the application of sanitary principles to practice. I will, 
however, in the first place, briefly allude to the method uf 
which Dr. Farr makes use, to show in a definite form the 
pecuniary advantages which the community derive from healthy 
conditions, that is to say the economical value of sanitation. 

Economical Value of Sanitation. 

By the term economical value, I wonld wish to imply i 
only the large money value which a healthy )K)pulation may l 
said to possess, as compared with an uuliealtliy iwpulation, *' 
reason of its greater power of work and diniiiiishcd outlay i 
defraying the cost incidental to disease, and to the support ( 
the diseased and iucai>acitated members of the community, b 
also the much larger amount of individual happiness which t 
healthy population enjoys; and in this connection you will 
remember that at our meeting at Glasgow, Dr. Richardson 
gate us a most interesting lecture "n Felicity as a sanitary 
research. He then shewed us that fL-licity stands precisely in 
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the same poBition as health ; that in its widest sense it means 
hoaltli, and is another word for health. 

In order to estimate the money value of life, we must bear 
in mind that in its production and education a certain amount 
of capital is sunk for a longer or shorter time ; capital thus 
sunk, with its interest, as a general rule reappears in the wapes 
of the labourer, the pay of the officer, and the income of tlie 
professional man. The labour of the parents, and the expense 
of attendance, nurture, clothing, lodging, education, apprentice- 
ship, practice, are investments of capital, at risk, extending 
over many years, and the return appears in the form of the 
wages, salaries, or incomes, of the survivors. 

The outgoings increase from infancy up to a certain age ; the 
earnings then commence, and ere long equal the outgoings ; 
the earnings continue subsequently in excess throughout man- 
hood, but as life advances they decrease, until they are 
extinguished amidst the feebleness and infirmities of old age. 
The present value of the person's probable future earnings, 
minus the necessary outgoings in realizing those earnings, is 
the present value of that person's services. Like capital 
invested in the soil, in the vintage, or in a commercial 
adventure, the capital invested in the life of a man returns, 
in happy natures, profit of a hundred-fold ; in other cases fifty, 
twenty, ten-fold ; in others it is barely returned ; in some it is 
entirely lost, either by death, eickness, vice, idleness, or mis- 
fortune. 

At first it is all expenditure, and a certain necessary expen- 
diture goes on to the end, to keep life in being, evcu when its 
economic results are negative. 

The value of any class of lives is determined by ^'aluing first 
at birth, or at any a^, the cost of future maiutcnance, and 
then the value of the future earning. 

Proceeding on this method J)r. Farr estimates that for an 
agricultural labourer on good wiiges the present value of a child 
at birth is £5, at 5 years old £5t5, at 10 years old £117. The 
present value of a youth at 15 is £192. The present value of 
a young man at 20 is £234. and the man at 25 is £246. But 
after that age the prospective value decreases, and at 30 years 
of age it is £241, at 55 years of age it is £138, at 70 years of 
age it is £l. 

The cost of maintenance afterwards exceeding the earnings 
the value becomea negative : at 80 the value of the cost of 
mtunteiiance exceeds the value «f the earnings by £41. 

These values are home out on a comparison made .with the 
former cost of slaves in Rome, in the Untt«d Stat^^s, aud in the 
West Indies. 
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The amount of CApital snnk in the education of profesdcnial' 
men is not onlv much greater tut it is probably at creater risk, 
and it has to remain longer under investment before It is 
returned. The maximum value of such a man is attained later 
in life, probably at 40 years of age, and in the highest orders 
of the Church, law, and politics, where ex[>erience and great 
weight of character are requisite, the life increases in value ftt 
still higher ages. 

Thus, until the period of old age is reached, life has a definite 
money value, small in childhood, increasing to middle age, and 
then declining in old age. 

This money value is, Tiowever, dependent on the health of the 
population. Dr. Farr gives an average, but the average in a 
healthy population would bo very much higher than in an un- 
healthy one, in which the children were sickly, the youths 
stunted, and manhood weakened by early disease, and cut off in 
its prime. 

It has been often said that the comparative health of different 
populations may be judged by the deaths of the children. This 
may be true as to the death-rate, but the deaths of children 
depend on many contingencies which would not necoasarilj 
affect the general health. 

It would seem that in England nearly half of the deaths is 
made up of the young under ten years of age, and of these 
deaths by far the largest proportion is of children under one 
year of age. 

The agencies which destroy Infant life are many, and they 
vary in different localities. Some of the principal causes are 
improper and insufHcient food, bad management, use of opiates, 
neglect, early marriagcB, and debility of mothers ; but whatever 
may be the special agencies at work which are so prejudicial to 
infant life, it must he borne in mind that a high death-rate 
among children is also in a great measure due to bad sanitary 
aj-rangeraenta. 

About one-seventh of the population die of what Dr. Fair 
termed filth diseases, and probabh hie-sitths of the deaths from 
these diseases are of thilnren undir ten jears of age. 

As evidencing the infiuLQces of in'tanitary ctmditions on the 
death-rate of children I may mention that I was reading a 
letter the other daj from the banitar\ Commissioner with the 
Government of Bombav who mtntioned that in the town of 
Alimedabad, in India, the general death-rate is permanently 
5^ \>er 1000 annually; and the children under one year die at 
the rate of 333 per 1000, or one out of every three bom dies 
within the first year of life ; and he stated that this is owinc to 
the whole t<»wn being perforated with filth wells, into wuch | 
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ajl refuse has been thrown for generations, and to the water 
being drawn from wells situated in the soil thus perforated — 
the air above these soarces of impurity and the water in the 
soil being equally polluted. 

It is melancholy to think of the large number of children 
who thus drop off like withered buds : they, however, are re- 
moved from their misery ; they do not become a burden to the 
community, and their early removal prevents them from trans- 
mitting the defects arising from their low health to a future 
generation. 

It may be taken as a fairly correct assumption that a large 
death-rate is generally an index of the existence of much 
misery among the survivors. 

For instance, the death-rat-e will probably be large if the 
people are employed at unhealthy occupations, and if the 
population includes an undue proportion of younc children or 
very old people ; or, indeed, if n tHipulation ia badly fed, badlj 
housed, and the district is badly drained, we may also expect to 
find a high death-rat«, even although the occupations are healthy, 
and the age constitution of the population duly projwrtioned. 

On the other hand, if a people be well-fed, well-housed, and 
well-clothed (in fact well-off), and the district be well-drtdned 
and the climate moderate, we may expect, all other things 
being euual, to find a low death-rate. 

Enquiries into the relation between sickness and death shew 
that there are from ten tfl fifteen, or sometimes more, cases of 
sickness to each case of death, and an analysis of these cases of 
sickness will generally shew that the majority of cases consists 
of children and the very young, or of the very old. 

Dr. Farr tells us that in manhood, at tne age when the 
earning ]iower is greatest, thi?re are two people permanently 
sick for every death. That is to say, that every death repre- 
sents a loss of the wage-earning capacity of three persons. 

Therefore, a large death-rate, which in itself is in great 
measure due to the deaths of children, represents a large 
amount of sickness amongst the surviving children whose after- 
life suffers permanent injury, and whose earning power as 
adults is thus reduced. 

Hence the loss to the community in money power from death 
and disease is partly due to the actual loss of the power of 
earning wages of those who die, or are disabled by sicknesH in 
the fulness of life, and partly by the diminished earning power 
of those raised from sickly children, whose stamina has been 
destroyed by disease in cliildhood, and of whom many can only 
be a burden to themselves and to the community in after life. 

But such a ctdculittiou takes no account of the diminished 
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capacity for happiness and enjoyment, of tlie pain sufifered, 
and weary lives endured by those who are actually sick, and of 
the absence of full energy in those who, ha\-iog grown up with 
the brand of a sickly childliooJ, are unable to ecLo the thanks- 
giving, " We bless Thee for onr creation." 

That part of the ill-health from which these children suffer 
which is due to defective sanitation at least is remediable, and 
it is the duty of the community to take steps to ensure that the 
insanitary concUtions shall be removed. 

In pursuance of that duty numerous laws have been passed, 
but it is only lately that the natiou has begun to awake to 
the fact that if it is the duty of the community to prevent the m 
use of bad water or of adulterated footl, it is equally their dut^S 
to see that all jiersons who build houses shall build them so u« 
to be healthy, and shall keep them in a healthy condition. Jjn 
fact, no man is entitled to create property, or to use properl^fJ 
so as to be a soiirce of danger to others. 

If this had been recognised earlier, the vast number i.^ 
insanitaiy dwellings in our towns would never have come intq 
e-vistence. 

To remedy the eWls which have been permitted to arise mnsjlifl 
entail expense in the near future upon individuals as well at 
u[iou public bodies, for it is certain that as a measure of safetn 
t<) the well-to-do classes, insanitary dwellings must be abolishec' 
all over the couul«', and if private owners decline to provide 
healthy dwellings for the poorer classes the duty must fall ontfl 
the community. 

Dangers from Increa3Isg Density op Population. 

You will say that in bringing before you the importance otM 
Dr. Farr's work, I am telling you nothing new, and that is sq;fl 
but it is something to make you think of these things. I wanfe, I 
you to realize that our danger ia increasing at a very rapid rata^ f 
owing to the great increase of population which b continually J 
going on in the limited area of this island. f 

Dr. Farr telle us that propinquity alone is a cause of an*] 
increased death-rate. On companng certain groups of popoHL 
lation in relation to the density, Dr. Farr shews that there iaI 
in these groups a constant increjise of mortality runninj 
parallel with the increase of density. 

Indeed, I think that unless s[>ecial care is taken to provide<~ 
for the sanitation of a population in proportion to the increase 
of its density, you may assume that it a population on a definite 
area increases m an arithmetical progression, the dangers to its 
health will increase in a geometrical ratio. 
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Therefore increase of population per ee in this island may be 
said to be a cause of increased sickness and mortality, provided 
adequate provision bo not made to counteract the evils. 

Witli proper care it is quite possible to counteract many of 
the dangers which prevail in a dense population. 

For whilst in a dense population tlie exhalations into the air 
are thicker, yet nature lias arranged that the movements of the 
atmosphere are so rapid and so incessant that wo can be sure 
that, with the limits yet known, however large our city is, wa 
shall get a supply of fresh air which will remove the exhalations, 
provided we take the precaution so to arrange the buildings as 
to facilitate the circulation of air between them instead of 
arranging them as you generally do to obstruct it, and if we 
check the creation of the olack smoke which forma a ]>crmanent 
canopy over so many of om- towns ; moreover if we take pains 
to secure tlie removal and destruction of refuse and provide aa 
adequate wat^r supply, and sufficient arrangi^meuts for drainage 
and cleansing, as such matters can easily be provided by 
comhiuation m towns, the evils "which have generally made dense 
districts so fatal may be mitigated. Indeed, the recent 
improvements in some of the denser districts of our cities in the 
present day have made them cumparatively salubrious. 

In connection with this question, I was much struck with an ' 
offer made last year by uie Duke of Westminster to the 
National Health Society. On liis valuable estate near Groa- 
venor Square, in London, he had some building leases which 
fell in, and he offered a site to the Society for the puriwse of 
huildius a sanitary house. The proposal fell through ; but the 

Enipoaal leads one to consider the question, why are sanitary 
ouses so rare in London ? 
The real difficulty of building a sanitary house in London is, 
that the land is so dear that when a site is once procured every 
inch of it is endeavoured to be occupied with buildings, and 
this prevents any circulation of air. It is here that the muni- 
cipal authorities fre()ueiitly have been, and still are, so seriously 
to blame. Why, if they think it necessary to obtain legislative 
powers to enable them to make regulations for removing the 
sewage from, and bringing pure water into a city, have tbey 
not equally obtained legal authority empowering them to lay 
down rules to secure good air? As I have already saiil, nature 
is always ready to he^» them. It only requires that the houses 
should be arranged so as to allow of free circulation of air, and 
that the measures which exist in abundance to prevent the 
atmosphere from being polluted with black smoke should be 
enforced, and the constant movement of the atmosphere will do 
all the rest. To secure however the free circulation of air " 
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would be necessary' to prevent aaj building site being entirel;^ J 
covered with buildings. T 

If the various municipal authorities could and would iuslat \ 
thai aU boildiugs in towns should be designed and built in such 
a manner that air could penetrate freely and directly from the 
outside to every pai-t of tne inside of the building, and if they 
could and would, moreover, provide that, both in front and Ut 
the back, ail buildings should be separated frcjm adjacent 
buildings by a space at least equal to twice iheir heighl, we 1 
should ensure free cirenhition of lur between and around all | 
buildings, 

It may be urged that the property in towns would not fetch 
80 high a price if it were not allowed to be crowded with build- 
ings, but no owner of property has the right to allow it to be 
used so aa to lie a source of injury to the community; and 
where populations aggregate together in the way they do in our 
large towns, the owner of projjerty, to whom so large a profit 
comes from what has been termed the unearned incrementi 
would have certainly little cause to complain if he were required ■ 
to pay some attention to the health of the occupants of both hii I 
ana of the surrounding property, from whom his enormoua ] 
profits are derived. 

Thus, whilst density of population is of itself a cause of j 
danger, it is yet a cause which might be counteracted by I 
increased precaution. 

In England our population is daily becoming more and more 
dense, and although we have made great progress of late yeara 
in sanitary procedure, our progress has with diHiculty kept 
pace with the increased requirements which result from the 
growing density of population. 

It is certain that if we removed all insanitary causes from 
our midst we might reduce the death-rate of the country 
generally to that of our most healthy towns — probably to from ■ 
13 to 15 per 1000, instead of 20 to 23. See what baa been « 
done in the Army, The mortality of the Army before 1857 it J 
the home stations was nearly 1 8 per 1000 ; in the year 1884) 
the last year for which the statistics have been published, it*! 
was 5-4 piT 1000. 

No doubt we have had, in addition to the sanitary improT»fS 
ments In barracks and the great attention paid to other matte 
affecting the health of the soldier, the advantage of the a' 
service ; but still with every allowance the improvement is v 
great. 

Seeing the success which baa attended these efforts, and tbi 
favourable results which have followed all improvements in t 
sanitation, we may well ask ourselves how it happens that a 
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~aO many years have been spent in the study, and so much 
experience has been gained in tlic practice of sanitation, and 
since every well-directed effort luia been followed by success, 
we have as yet made comparatively little progress. It is 
tree that our knowledge of sanitation is much more wide- 
spread and our coTidition is far better than it was formerly, but 
we are battling against a foe who is daily becoming stronger 
from the inherent conditions of our population. The growth 
of population does not stand still —no more, therefore, can 
we stand still. We must daily increase our \'ig)lance, and daily 
seek out and counteract the fresh canses of disease which aro 
continually springing up, 

DiBEOTioN OF Sanitary EiToar. 

I think there arc four matters needed, greater attention to 
which would be followed by material improvement to the ! 
public health. 

(1.) Sanitary Ediicalimi. 

In the first place, the study of sanitary' science has not been 
made an integral part of the education of our children. It 
has been well said that it is through the education of tlia , 
young that you miist influence the life of a nation. 



(2.) Legislation. 

In the next place our legislation Is defective, our sanitaiT | 
areas were arbitrarily fixed and are not satisfactorily adjusted. 
We have no adequate supervision over our rivers. The density 
of our population leads to pollution of our rivers, and yet we 
are satisfied to take no steps t« prevent this jxiUntiou. 

We take no steps to prevent fioo<b, which leave their traces 
in sickness and low health of the population exposed to their 
influence. 

We have no adequate supervision over the sanitation of 
houses, especially in towns. 

We have not yet thorouglily realised that the house drainage 
is just as important a part of the sanitation of our towns as the 
town sewerage, and one in which all inhabitants are eijually 
concerned, for the existence of insanitarj' spots in a crowded 
population is itself a source of dancer to all. 

If the municipal authority has found it necessary to spend 
large sums on providing a new and efficient syst«m of sewerage 
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for the town, it ia equally imperative tliat it sliould require the ' 
individual householder to supplement that work by providing the 
complement or continuation of that system in Ins own house. 

Public feeling has recently found some expression on this 
subject. The year before last, in the draft Bill for the Housing 
of the Laboring; Classes, it was proposed that any person who 
let a house furnished or unfurnished, which was in an iusanitan' 
condition, should be jiecuiiiarily liable to the lessee or occupier 
of the house for any illness which might result. This provision 
was not made part of the Act, but in the first Sesaion of I88I1 a 
Bill was introduced which proposed to constitute the local autho- 
rities charged with the administration of public health as sanitary- 
registration authorities in their respective districts, and it 
provided that previous to June 1, 1888, each sanitary registra- 
tion authority constituted by the Act was to cause notice to be 
sent to the owner, lessee, sub-lessee, or occupier of everj- 
building occupied or intended to be occupied, either permanently 
or temporarily within the area of its jiuisdiction, calling upon 
the said owner, lessee, sub-lessee, or occupier, to deposit with 
the registration authority a certificate for such building. The 
Bill further provided tliat previous to January 1, 1889, the 
owner, lessee, sub-lessee, or occupier of every such building was 
to cause a certificate to be deposited with the registration autho- 
rity declaring that the said building is in a satisfactory sanitary 
condition, such certificate to be signed or scaled by some one of 
the following persons or corporations, that is to say — Members 
of the Royiu Institute of British Architects and Members of 
the Institution of Civil Engineers, who are in practice as 
architects, surveyors, or civil engineers ; also arcliitccts or civil 
engineers who have been ui practice five years at the passing of 
this Act, and who register their names accordingly with tha 
Local Government Board before January 1, 1887; also by 
Sanitaiy Associations incoq>orated by license of the Board of 
Trade, medical officers of health and medical practitioners 
qualified in sanitary science ; also by the surveyors and engineers 
of 1(K^1 authorities so far as their own districts are concerned, and 
Bucbotheriiersousas the LocalGoveniment Board may authorise. 

The Bill further proposed to provide that aft«r January 1, 
1889, it should not he lawful for any dwelling house, school, 
hotel, hospital, or other building, to be occupied either per- 
manently or temporarily, unless a certificate had been deposited 
with the said registration authority in accordance with the 
provisions of the Act. 

The Bill did not become law, but it is cert^n that before 
long steps will be taken in the direction of the proposals 
incorj)orated in it. 
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(3.) Trained Sanitary Advitert, 

Id the third ]}lace wc require trained ad^~isers in practical 
BaoitatioD. Your medical officer of liealth has qualified himself 
for his positioD, for he caonot be admitted iato his profession 
until he ha» jiassed necessary examinations : but it. seems t^) he 
considered that any en^neer, whether he has studied sanitaiy 
science or not, is qualined to hav« charge of the sanitation of a 
town, and often that any person, whatever his previous occupa- 
tion, will do for a sanitary insjteetor or inspector of nuisances. 
But this is a fallacy, for consider for a moment the variety 
of matters by which the health of the community b daily endan- 
gered. We are touched at every point by disease causes. For 
instance, iu the question of foot!, there is selection of food, 
adulteration of food, and preser%-ation of food. 

A few years ago a great outbreak of tj-phoid fever in London 
was attributed to pollution of milk by sewer gas ; the milk 
received from the country having been stored by the milkman 
in a confined place iu the basement of a London house, to which 
there was direct access from a main sewer. 

Newer theories allege that the habits and diseases of animals 
are closely associated with the disease cii,uses of the human 
race, and that scarlet fever may sometimes have its origin in the 
neglect to notice a specific disease in the cows from wlich yon 
obtain milk. 

But even where our attention is awakened, and where we 
have introduced sanitary works, we often find that causes of 
disease arise which are intimately associated with the sanitary 
improvements which we have devised. Your well water may 
in itself be pure, hut it may become polluted from tnfiltnition, 
because you or your neighbours place at no great distance from 
the well a heap uf refuse, or because you let the paving roimd 
the well get out of order, so that dirty surface wat«r finds its 
way in. The water pumped into your cisterns may be pure, 
but if your cisterns are not carefully arranged, and if you do 
not clean them the water iu them may become polluted, and 
then they may themselves be a source of danger. 

The filter on which you rely, if used for many weeks without 
cleaning, may make water, otherwise wholesome, dangerous to 
drink. 

You have ventilating openings ; hut the tubes or flues which 
bring in fresh air will, especially !n closely inhabited areas 
nidess frequently cleaned, become receptacles of dirt, and render 
the air foul. 

You have hot water pipes to warm your house ; but if these 
are placed in chases in the wall, or in flues where dirt is allowed 




816 LECTtmS TO THB C0SOBE8S. 

to accumulate, they will assist in spreading impure air in your 
house. 

Your drains may be desif^ed on the l)est principles ; but they 
are concealed in the ground, and unless they are carefully made, 
sound and water-tight, they may pollute the ground below your 
house, and become a source of eminent danger. 

Let me give you au illustration ; it happened only a fortnight 
ago: — 

I am on the council of the Girls' Public Day School Company. 
We have above 30 schools; we employed a gentleman of eraiucnce 
as Architect of such buildings to build cue of our largest schools; 
recently we felt it desirable to examine the drainage of all our 
schools. Let me tell you what was the report on the condition 
of the drainage of this particular school, which drainage passes 
under the building ; " To a great extent the drains not only fall 
the wrong way, but are absolutely without any jointing in many 
cases. In another case the pipes do not meet within two inches, 
and here a joint has been made with zinc and string ; this is 
under the kitchen." 

Is it not remarkable that an architect of position should 
have permitted the drainage under this school building to be 
constructed in such a manner as practically to ensure that 
the ground should in course of time be saturated witJi sewaget 
The only inference which can be drawn is, that, the architect 
cannot have understorxl much of sanitation ; for any other 
BUp|>osttion would imply that he cared little for the lives of the 
hundreds of children who were to be congregated in the building. 

Again, your bouse may be constructed upon the best sanitsTy 
principles; your drains may be sound and water-tight; and 
everything may be beyond suspicion as to freedom from sewer 
gas, or impurity in the water supply ; but if that house is con- 
structed, as is so frequently the case, upon ground which has 
been used for refuse anJ rnbbish heaps, tlie good drainage 
within the house will be no security agamst the penetration of 
foul gases from below. 

Ijet me give you an illustration also of tins peril. It has 
lately happened to a friend, with whom I am intimately ac- 
qoainted, that, although his house had been built with every 
TKMsible care as to sanitary matters, there were repealed out- 
breaks of scarlet fever among his family and household. Every 
expert who enquired into the causes of these outbreaks failed 
to discover any flaw in tlie internal arrangements ; but unon 
enquiries being made in the neighbourhood, it was found that 
the whole row of houses had been built upon rubbish heaps, 
and that every house in the row had had outbreaks of fever. 

Indeed the more we pursue our sanitary enquiries the morvfl 
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oo we aee the complexity of the problem ; and hence investi- 
gations into disease causes and iiito the sanitary condition of a 
locality or of a house, in order to be thorough, require skill and 
experience. 

Sanitary work, to be of much value, or of a comprehensive 
nature, must be undertaken with a clear idea of the dangers to 
be averted, and the good to be attained. It is a scientific work, 
and scientific methods must be adopted. 

It is because neglect is so common, or because so frequently 
a person who has no real knowledfje of sauitaxy science has been 
called in to devise remedies for what he does not understand, that 
sanitary science has often been discredited, and tiiat much 
expense has been incurred in so-called sanitary works which have 
not only had no useful effect in themselves, but which have 
produced new and hitherto unsufipected causes of disease. 

(4.) Notification and Isolation of Infectioits Diteate. 

There is, however, one matter of sanitation in which we are 
singularly remiss, and that is the arresting of infectious disease 
at its first appearance. 

Dr. Farr's pages show yon that In tracing out the sanitary 
history of a community the statistics of illness from those diseases 
which are favoured by insanitary conditions are as essential to 
possess as the statistics of the deaths. Indeed, sanitation cau 
only rest upon a sure basis provided the statistics of sickness 
from epidemic diseases, as well as those of death and the pro- 
bable causes of these occurrences, are accurately recorded and 
intelligently studied. 

The registration of sickness would designate the localities 
where disease is most rife, as well aa those where there is less 
tendency to particular classes of disease and injirmity; it 
would, moreover, indicate the extent to which epidemics vary 
in different localities, seasons, and classes of society. But, to 
obtain this knowledge with accuracy, it would be necessary 
that all the cases of epidemic disease, as well as of the deaths, 
should be accurately recorded, collated, and carefully considered, 
by skille<l persons, in their relation to the conditions which 
prevail in the several localities where they occur; and that the 
areas uf registration should be smaller than they now usually 
are, and that they should be mnro carefully adapted to the 
sanitary condition of the localities. 

Notwithstanding all Dr. Farr has done, we have by no means 
perfected our system of vital statistics, for we have not yet 
established any general registration of epidemic disease. 

It is true that for certam towns the notification of certain 
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infectious maladies is enforced ; but what we Tvaiit is that tliu ' 
should be extended to the whole kingdom, and that the sanitary 
authority in every locaHty should be informed at once of every 
case of dangerous infectious disease occurring in the district, 
and that the sanitary authority should be empowered and re- 
quired to see that the case is at once isolated. This would be 
a step of forward iirogress, the im])ortance of which is illustrated 
by some remarks in an address made by my friend Mr, Itlichael, 
Q.C., to tlie Sanitary Institute on this subject : — 

" How do we deal at the present time with cases of infectious 
diseases occurring in our midst, one of the great sources of 
danger to the public health which we can easily stamp out, but 
which we deliberately allow to run on its course unmolest'Cd ? 
If a member of our own family should unhappily be laid up 
with an attack of measles or scarlet fever, we, a& soon as it is 
known, become isolated and cut off from our social belongings, 
Onr friends no longer call upon ns, we are prevented from 
going into society, and our acquaintances when they meet us 
rein up their horses at a safe distance from the curb of the 
pavement on which we stand, while they enquire as to the 
sanitary condition of our little home community. At the same 
time these very friends and acquaintances, in shops or ware- 
houses which they frequent or use, in laundries, and in work- 
shops, are daily sliaking hands with infection, and. dealing 
directly with persons who come straight from their habitations 
where infectious disease is present, and who, in their clothes 
and otherwise, convey to the unsuspecting the matters which 
engender disease. The tailor who makes or mends our coat 
does so in the company of measles or small-pox; the laundress, 
who is busy with the garments soon to he applied as coverings 
to those we love best, bestows her care equally on tlie snowy 
surface of our linen, and on the scarlet desquamating skin of 
lier child, and then we wonder at the spread of infectious 
disease, and that so little good results from sanitary measures, 
as though sewer and ventilating apparatus outside our houses 
wore all the protection that is required to ward off disease, and 
that the interiors, and all that there occurs, is beyond the need 
of our attention and our laws." 

Instances are numerous of the evils resulting from the want 
of isolation. Let me quote one from ihe Report of tlie Royal 
Commission on Small-pox and Fever Hospitals : 

" A very remarkable case occurred two or three days ago ; six 
cMIdren were admitted upon Saturday night last to the 
hospital at Stockwel). They all belon^d to one family, and 
lived in a small apartment at the top ol'the Uaymarket ; their 
father is u tailor working for n fashiouable tailur in the West I 



Bad of London. About thrw weeks ago one of hia sons 
(there were nine in family altogether) had small-pox, which 
was treated at home, and was not notilied. All the others 
caught it. The eix children were all bruut^ht into the hospital 
on Saturday night. All the nurses who witnessed their 
arrival said that they had never seen such a horrible sight. 
One boy died four hours afber admission, two ^irls died three 
days afterwards, and three are still left exceedingly ilJ : the 
ages of the children being from fifteen to three yeara. Now 
if the first case that occurred had been notified and isolated, all 
this distress and misery might have been avoided. 

" In the lower floor of the house where the tailor lived wM 
a laundry employing five women, who came every dar, where 
washing was taken in from the neighbouring families." 

Similarlyi in regard to scarlet fever, it is instanced in the 
same Ke|>ort tliat in the Atcest^r rural district in Warwickshire, 
the early removal of cases of scarlet fever from houses which 
contained children, who were nnprotected by having had pre- 
vions attacks, had prevented any spread of infection. For 
example, in three Instances the first i>npil attacked had been 
removed from school, and in each of ttiose cases no spread took 
place ; whereas on another occasion wlien scarlet fever attacked 
a. pupil at a school, and it was attempted to treat it in ieiolatiou 
in the school building, the disease spread, and seven other 
attacks followed in the schoolhouse. 

As a contrast to this, let me qaot« to you the experience of 
Leicester, which we visited last year, 

Now, that town is very heterodox in some of its opinions. 
The {Kipulation seems to reject the theory which is, I may say, 
now all but universally accepted by civilized mankind, that that 
dreadful scourge of small-pox should be arrested by compul- 
sory vaccination. The efficacy of vaccination and re-vacci- 
nation in checking the ravages oF small-pox has been fully proved 
by a practice which has extended over nearly a century of 
time, and which has been in operation in every civilized c«m- 
munlty on the face of the globe. But what I want to draw 
your attention to is this, that whilst Leicester declines tO 
believe in the necessity for compulsory vaccination, it hajs yet 
enjoyed for many years an immunity from epidemics of small- 
pox. 

This temporary immunity has been attained by strict cure. 
Leicester has long stood forwanl as a pioneer of sanitation, and 
as a sequence to its other sanitary work. Leicester was one of 
the first towns to procure an Act for the Notification of Infeo- 
tiuus ihseases. As soon as a case of 8mall-(fox is notified, the 
Munici[iul Authority takes immediate sttps to remove the caae j 
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to hospital, and to disinfect nremiscs and clothing. They also 
persuade the occupants of the house where the case is found 
to go into quarantine for a fortnight at the expense of the 
town. The necessity- for this has been proved, as persons so 
removed were sometimes found in two or three days to be 
affected with the disease. They have no compulsory power 
beyond that riven by the Public Health Act, which ajiplied 
all over the kingdom ; but if householders refused to go into 
quarantine they would send an officer every day to enquire at 
the house, so that the danger of infection should he reduced, 
and of course it would be their duty to warn persona of the 
penalties they were liable to if they esposed others to contagion. 

In Leicester, in 1852, there were fifty-two deaths from small 
pox, in 1858 there were fifty-three, in 1864 there were 104, and 
m 1872 there were 34ti ; that was before they had the Notifi- 
cation Act, or any means of efficient isolation ; since that time, 
and under their present method, they have not had a single 
epidemic of small-pox, and a large number of single imported 
cases have been dealt with, and the disease in each instance 
■tamped out. Similarly I am informed that small-pox has been 
kept away from Cheltenham, which has no compulsory Notifi- 
cation of Diseases Act, but where the medical men are all 
strongly interested in stamping out the disease. 

It is said that the compulsorv notification of infectious 
diseases is not looked upon favourably by medical men. I will 
therefore quot« the experience of the Medical Officer of Health 
of Leicester on this suDJect: 

" It is now over four years since the notification of their in- 
fectious cases was first required of the medical men in the 
town, and I am happy to say that the evils anticipated by the 
profession from their fulfilment of this duty have in no way 
been realised. Their carrying out of the clause, at first con- 
sidered so objectionable, affords conclusive proof that the feara 
entertained as to the result of ' breach of confidence ' uoon their 
part to the patients under their care have had no actual founda- 
tion in practice, for no single instance has come to my knowledge 
where notification has in any way disturbed the previouslv- 
existing relation between a medical man and his patient. The 
profession now fully co-ojierate with the Ilealtli Committee in 
this matter.*' 

I quote this experience because it shows how much may be 
done by isolation to prevent the spread of an cjiidcmic, even as 
virulent and contagious as small-pox. The object to attain in 
the case of infectious diseases, such as small-pox, scarlet fever, 
diplithena, and others, is the immediate isolation of the patient 
when the disease first shows itself. Certain conditions are 
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Taeceasary to secure this. The first is, that every case of 
infectious disease should be promptly notified to the authorities. 
Second, that the patient should be at once isolated ; thirdly, 
those who had been in immediate contact with the patient should 
be retained for a period under observation; fourthly, the 
premises where the case occurred should be cleansed and disin- 
fected, and any sanitary defects in them should be remedied. 

Iij the enforcement of these conditions there should be no 
distinction between rich and poor, pauper and non-pauper cases, 
except the distinction between persons who can and persons 
who cannot be isolated at their homes, or in some place approved 
by the proper authorities. In default of such isulatiou, the 
authorities should be emjmwered and bound to remove to the 
hospital any patient capable of removal without risk to life or 
aggravation of the disease. 

I have been the more anxious to bring this question to your 
notice, because the rapid increase of our population in the re- 
stricted area of this i^sland makes it imperative that we should 
adopt every precaution which our advancing knowled/e points 
out to mitigate the tendency to the spread of disease which Dr. 
Farr has shown to be inherent to an increase of population, 
when additional sanitary precautions do not follow that in- 
crease. 

In the metropolis this question is of especial moment. There, 
at the rate of increase which has been steadily maintained 
since the beginning of this century, the population will in 
another twenty years amount to probably 6,0(X),000. Consider- 
ing how large is this aggregation of human beings, we must 
acknowledge the great progress which has been made of late 
years in the preservation of the health and prolongation of life; 
because, even if in late years the death-rate had remained 
stationary, we might have congratulated ourselves upon having 
at least overcome the effect of the increase of density of popu- 
lation by our sanitary measures; but in fact the rate of 
mortality has actually and largely diminished. We may attribute 
this gratifying fact in part to improved drainage, and to the 
large amount of wretched house property which has been cleared 
away under the various Acts for improving the dwellings of the 
labouring classes, by which, not only have improved dwellings 
been substituted, but oiwn spaces have been created, admitting 
of circulation of air, and preventing the accumulation of refuse 
in the inside of tlie dwellings. Moreover, the metropolis has 
spent large sums of money in endeavouring to co[>e with epi- 
demics of small-pox and fever. The <^are of those who suffer 
from these diseases has fallen to the lot of the Metropolitan 
Asylum* Board, who opened three hospitals in London in 1870 | 
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and 1**71, and two more at the beginninp of 1877, under the 
provisions of the Metropoiitan P<i(ir Act, 1867, 

On refumng to the Registrar (TPneral's Keport for 1883, 
you will find there is a Table shewing zvmotic diseases for 
certain decennial periods. 

Fnun this Table it appears that the deaths in London from 
small-pox between 1841-50 were at the rate of -4 per 1000 
persons; 1851-fiO were at the mte of -28 per 1000 persons; 
1861-70 were at tlic rate of -28 per 1000 persona; 1871-80 
were at the rate of "46 per lOOO pciisons — that is to say, in 
this last decade the death-rate from small-pox averaged nearly 
two-fifths more than it had been in the two previoos decades, 
and in 1881 it was "62 per 1000. 

Whilst, therefore, the rat«-payera of London were spending 
large sinns of money in the treatment of sma1I-pox, the disease 
which should have been limited, if not prevented by the ex- 
pendituiv, seemed to IntTease rather than decrease its ravages. 

Bnt dnring the last severe epidemic of small-pox, which 
began in 1884 and ended in 1885. the Metropolitan Asylama 
Boanl took a new departure ; they arranged to remove all casea 
of small-pox from within the metropolis, and trcjit them away 
from the population ; the Bystcm now in force is to convey the 
patients by ambulance carriages and ambulance steamers to 
hospital fillips in the river at Long Reach, 20 miles below 
London Bridge, and when they begin to convalesce to remove 
them by an easy drive to a he»Ithy site at Darenth, on the 
range of hills not fur from Dartford, where they remain till 
they are considered free from infection. 

At the present time there is very little, if any, small-pox in 
the metropolis ; we may assume that this is in some degree tho 
result of the action of the Metropolitan Asvluma Board in at 
once removing all cases from the midst oi the population ; 
but there are also individual agencies which assist. For in- 
stance, some of the Medical Officers of Health seek "voluntary 
notification ; " Dr. Dudfield, of St. Mary Abbotts, Kensington, 
mentions in his last report the sources from wliich he obtains 
information of the occurrence of infectious diseases in his imnBh. 
These are Sub-district Registrars, Sanitary Inspectors, Relieving 
Officers, the Asylums Board, Resident Medical Officers of 
Hospitals and Dispensaries, Medical Men, the Police, the Postal 
Aathorities, School Board Visitors, Clcrvjimen, and District 
Visitors. I mention these to shew the dffficulties which meet 
the energetic Medical Officer of Health who seeks " voluntary 
notification." But notwithstanding these difficulties, Dr. Dad- 
field shows satisfactory results. A cuniparismi of the 12 years 
period 1859-70, before voluntary nolificiition and Hospitals, 
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and the 12 years period 1871-82, with voluntary notification 
and with Hospitnls, shews that theni was a net docpeasp of 
infectious disease in the second period amotiiiting tn an estimated 
saving of 1441 lived. The process whicli we have made in - 
checking infectious dise.ase Is an evidence that we onjrht not to 
be content with what we have already done ; we oupht to tjike 
a further step. For the metro|)olia, with its daily increasing 
ITopuIation, is consequently subject bo a continually increasing 
risk from infectious disease ; and yet it neglects in tbese 
arrangements one of the liuks in the chain of prevention 
which is shewn by the experience of Leicester aati nearly 40 
other large towns to be so important. 

The no tiii cation of disease, the isolation of all patients 
whether rich or poor, the careful observation of all those who 
have been in contact with the patient, the disinfection of the 
house in which the i>atient resided at the time of his Rttack, and 
the removal of any sanitarj- defect* which may be found in the 
house, I have already shewn to be links in the same chain, 
They are necessarily more difficult to secure in a great city like 
London which, nevertholcRS, all things considered, enjoys a 
remarkable <legree of salubrity with a comparatively small 
zymotic death-rate. Nevertheless, it must be said that until 
similar measures are made compulsory- in the metro[)olis, and in 
the country generally, we are neglecting a powerful means of 
preventing the spread of sniall-pox and other infectious diseases. 

Tlie metropolis, unlike other towns, is not under one muni- 
cipal authority ; the direct management of the infectious hospitals 
in the metropolis is under the Metropolitan Asylinns Board, 
but this Board has no initiative power, and its proceedings are 
controlled in great detail by the Local Government Board. 
That Board is charged with the control of the sanitary legislation 
of the whole country; and seeing the success which lias been 
attained in those towns which have of themselves adopted the 
notification of epidemic ^sease, that Board is n^lecting a 
grave duty by not making any effort to Induce Parliament to 
protect the community from epidemics by introducina and 
securing the success of a measure pronding for the notificatiou 
and isohtion of epidemic disease. 



In this address I have been barely able to toudi apon a very 
few i)f ihe interesting points raiseci in Mr. Iluiuidii-ej-s SeUctuntS 
t'l-om Dr. Farr'g }i'ritin(/» on Vital StntUtic : but 1 lio[)e that 
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these small instalments may be the means of inducing many of 
you to study this very int^resiing work, for it is an epitome of 
sanitary knowledge and research. And whilst it illustrates the 
genius of Dr. Farr it also series to remind those who had the 
good fortune to be acquainted with him of the geniality of his 
temper and the ctiarm of his conversation. 



The Rev. Canon Fiemiko (Tori) moved a vote of thanks to the 
lecturer for his valuable paper. In doing so he said that he believed 
that statistics had proved over and over again what the lecturer had 
told them that night — vir,., that the transmission of those germs of 
evil by which they were surrounded was one of the great causes which 
lowered the national life, whether it he in health or in its moral 
tone, and therefore everything that could be done to get rid of those 
germa was in the direction of raising our national life. 

Professor de CnAUMONT (Southampton) seconded the resolution, 
and spoke euloKistJeally of the lecturer's life-long labours in the 
direction of sanitation. 

The resolution was heartily adopted. 

Sir Spkncbh Wbllh, Bart, (London), proposed a vote of thanha 
to the Chairman (the Dean of York), and said that the support of the 
Dean and clergy had be«n of the very greatest assistance to the York 
Congress. 

Professor W. H. Cohfield (London) seconded the motion, and it 
was carried with acclamation. 

The Dean of Yohk, in replying, said that the clergy miglit do a 
great deal of good amongst a large class of the people by endeavour- 
ing in a kindly manner to get them to attend to those Hanitary 
precautions which were so commonly overlooked. 



THE ARTISTIC SIDE OF SANITARY SCIENCE. 

ADDRESS TO THE WORKING CLASSES. 
By Edward Cookwobtht Robinb, F.S.A., F.R.I,B.A. 



Sanitart science is but the knowledfje of that which t^nds to 
tlie promotion of Health. The principles upon which auch 
knowledge is founiiccl are the same as those which form the 
bases of all the sciences, and result from the obsenation and 
study uf natural laws. That the application of principles 
resulting from scientific researeli to the promotion of the Public 
Health has been the special duty and delight of the medical 

firofeasion, goes without saying. Nevertheless, it is sometimes 
orgotteu that this application takes a twofold form and 
Purpose — viz.. Curative and Preventive. The former takes 
isease as it finds it more or less developed, and strives to 
overcome its ravages, and to restore by healing arts the health 
which was lost. The latter takes health in its various phases, 
and strives to preserve it. In the former case the physician 
and the surgeon have to work comparatively unaided by other 
professional men outside their own body. In the latter case 
everyone can come to their assistance, aud aid in the spread of 
the said piinciples and in the development of their practical 
application to the daily requirements of every li^g thing. 

The Council of the Sanitary Institute of Great Britain is, 
for the most part, composed or gentlemen belonpng to those 
professions which, more than any other, arc concerned in this 
crusade against all forms of preventible disease — liz., Medical 
men. Civil Engineers, and Architects. 

In the proper exercise of its functions, the Council has 
determined this year to give to each of these professions a 
representative voice, who shall speak to the artizans of York, in 
congress assembled, something more or less memorable from 
the triple points of view emoraced by the three professions 
referred to. 



Tlie distinction betneen the medical profession and the othe) 
two is sufficiently obvious, but the difference between the 
t-ngineei- and the architect invites a few explanatorj' remarks. 
The title Civil Engineer is a modern one, and is distinct from 
that of militarj and uaval. All three were originally comprised 
ill the title, Architect— civil, miUtary, and naval architects. 
Of late years the tendency has been to split up prufcssioual 
work into special branches, it having been found quite sufficient 
for most men to follow one branch in particular, and through 
the practice and sjiecial study of that branch to become 
acquainted with its every pTiase, thus fitting themselves to 
carry on scientific research therein, by which means the know- 
ledge 80 acquired is duly classified and recorded for the beoefit 
of succeeding practitioners and the public sen'ice. 

Not only has civil engineering become a special profession, 
but it has ilself been split up into vurious departments, only 
the select few —men like Stepnenson and Brunei — practising in 
all the branches : thus there are civil and mechanical engineers, 
hydraulic anfl pas engineers, telegraphic and electric engineers, 
&c., Ac, and. lastly, Sanitary Engineer*, or men who have 
specially devoted themselves to the di-ainnge and water supply 
of our towns and villages. Moreover, the engineer has mainly 
to do with public works of utility and convenience, either for 
Government, municipal bodies, or public companies, whereas 
the architect has chiefly to do with buildings ; ami althoufjh 
his constructive knowledge may be equal to that of the engineer, 
and be as necesaa^" to him in the design and realization of such 
a building as St, Paul's Cathedral or tlie Houses of Parliament, 
yet there is a point of division which makes all the difference 
between them. The arcliitect must not only be a builder, he 
must also be an oHiKf, It is the artistic Bi<le of his profession 
which separates hiiu from the engineer. He has not only to 
" build in truth," but he has also to *' design with beauty." 

In the few remarks that I shall have time to make this even- 
ing, I shall endeavour to quicken your interest in sanitary 
science from an artittic (mint of view. 

I am quite aware that both engineers and architects have 
greatly interested themselves in sanitary appliances of houses, 
and that there exist at the present time specialists in both pro- 
fessions, whose practice is within the house as well as outside of 
it; but their work is chiefly required to overcome evils already 
vxisting, the deplorable extent of which is fully known only to 
those who have had special experience therein. But, broadly 
sjwaking, the engineer has to do with the public sewers and gas 
and water supply, while the architect has to devise the house 
drains and private gas and water supplies. Both are designers 
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only — their works are executed by contractors under tlieir 
supervision, and in accordance with their plans and speciiiea- 
tioDS. And even the contractor does not himself do the works, 
as a rule ; he finds the men, the money, and materials, but the 
work is roally done by men of the class which I am spticially 
invited to address to-night, and whose presence here is the best 
evidence of their interest in the subject. 

1 can imagine some of yuu to say, Wliat in the world can 
sanitary science liave to do with artistic matters 1 Well, that 
is the question to which my remarks will be a. reply, and I trust 
my answer will be sufBciently clear to commend itself to your 
judgment and to enlist your sympathy. 

Primarily. — The non-adaptability of means to ends Is not only 
unscientific, but it is eminently inartistic, nothiug is beautiful 
that is not in harmony with its uses, or that is opposed t-o the 
first principles of natural science. Everything has an element 
of artistic completeness, which more or less answers the purnoaea 
for which it was designed. The fitness of things is in itself artistic; 
indeed, it is the only true foundation upon which to build up 
the accessories in form and colour wliich constitute the decorative 
aspect of those thinss of beauty which are " a joy for ever." 
There is a moral quality in all good and true work, a reasonable- 
ness in all honest labour, which, fully appreciated, brings its own 
reward. Perfectly to do auythitig is eminently artistic. It 
satisfies the moral and scientific aspirations of the individual 
and edifies others, and it is specially necessary to be done In 
hygienic operations. 

The use of good materials and workmanship is therefore a 
fundamental characteristic of artistic sanitation. 

The artistic workman has pride in his work, and does not do 
it only because he is to be paid for it ; he has a taste for good 
materials, a love of good workmanship. 

Such a man, having secured a sit« on gravel or chalk and per- 
fectly free from obnoxious surrountlings, studies the aspect and 
takes care that his rooms shall share in some part of the sunlight 
of the day. 

If the substratum is insufliciently firm, he will make a con- 
crete base for the walls to stand upon, mixed with river ballast 
and ground lime or cement, as the dry or wet soil may refiuire i 
and not only so, hut he will cover the whole area of the house 
with a layer of concrete fi inches thick, and he will utilize this 
covering as a base for a cement, tile, or wood bluek flooring, by 
which the ground air and moisture will be excluded from the 
basement. This is better than constructing boarded floor on 
joists and sleeper piers, however well ventilated. 

There are many ways of hijiiig block floors, nearly cveiy 
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system sets them in pitch on a drj- prc|>ared surface ; some are ' 
(lowelled together and screwed to plugs set iu the concrete, some 
have dovetailed grooves at tlie bottom side, and the block is 
pressed Into the aspholtum bedding ; but all arc required to be of 
tlioronghly well-seasoned wood, and if of oak or pitch pine or 
other hard wood nothing is a better finish than was-polish. 

The artistic workman looks forward to be the purchaser, if he 
is not the builder, of his own house, and he recognizes the im- 
portance of preventing damp rising in the walls by the iiiklition 
of a damp course built in at the level of the groimd. 

A single course of slates in cement is no use at all, but two 
courses of slates in cement laid between two courses of bricks 
in Portland cement answers tcit well. I have recently under- 
pinned the whole of the walls or a large house, for the insertion 
of a layer of Hyeeian Rock, in which case a single course of 
slates in cement of inferior qualitj- had been laid, but the damp 
had risen iti the walls some four or five feet in height by capillary 
attraction ; so wet were the walls that the plaster was saturated, 
an<l had to be removed, and the walls covered with Portland 
cement. And this is not an uncommon thing. I have thus 
underjiinncd at least half a dozen houses for one client, the 
rents of which averaged £200 a year. In addition to this, I 
have had to put land drains, and to cover the earth with concrete, 
besides new drainage and new plumbing throughout, involving 
an average cost per house of £500. 

The artistic workman of my imagination will have none of 
this to do in any house he buys or builds. He wilt see that 
there are damp areas as well as damp courses, and will suffer 
no soil to be banked against the house walls. Damp areas, half a 
brick thick, with half a brick space between them and thewall, are 
bett«rtlian nothing, buttheyare noteflicient protectors unless the 
wallsarefirst rendered in Portland cement, and have apurc cement 
or tile water channel beneath, with outlet* for the same to the 
drains, which, however, it is difficult to keep clear. I have had 
to remove a groat many and to substitute open areas at least 
a foot wide below, and 18 inches above lined with cement, with 
pure cement semi-circular bottom, forming a rain water channel. 

My own 'house is thus surrounded witfi open areas, provided 
with occasional Deane's trapped gratings for connection with 
the underground drains, laid straight to the man-holes which 
intercept them at all angles, the sewer side of the last man-hole 
having a sj-phon trap fixed. 

The laying of such drains to proper falls in straight lines, 
embedded in concrete where under the house, with well-cemented 
joints, should be capable of resisting the water or smoke test 
without leaking; and this, with an inlet and outlet for ventilating 
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purposes, is an essential part of house sanitation artistit^Uy con- 
siilered. Things out of sight are commonly out of mind, and 
are immorally executed with bad materials and workmanship. 

The artistic workman will also be particular about his walls, 
he will avoid bond timber, which decays, and substitute ^Ivanized 
iron hoop-bonding, tarn?d and sanded. He will insist on the 
footings of the wall spreading to twice the width of the wall 
over them, he will have the joints well flushed up and solidly 
rompacted, well wetting his bricks in dry weather. He will 
build in English or Flemish bond, and he will not cut off the 
headers of tlie facing bricks and thus weaken the bond for falsely 
economical reasons. He will not consent to use jwrous bricks for 
facing because they are pretty in colour or texture. In like 
manner ho will provide Good mortar, he will object to road 
scrapings for sand, and will insist on clean sharp pit or river sand 
mixed in the right proportions. He will not sift the mould of 
the site, and tlimk to evade the cost of good sand by using it 
instead, mixed perhaps with sea sand brought by the railway, to 
the ciu^e of those who buy houses built with it. 

I have just had to entirely strip off the cement stucco facing 
of a large house down to the bricks, and to re-cement the whole, 
owing to the bad quality of the cement an<l sand, and the 
defective mixing of tne same. 

The artistic workman of whom I speak will take care to 
constmct his flues so as to avoid down draughts, which is quite 
a preventible disease in houses, if thought of in time. He will 
practically aid the Smoke Prevention Society by using stoves 
that will radiate heat and consume their own smoke at one and 
the same time, and be pretty to look at into the bargain. He 
will utilize the solid divisions between his Hues, by building iu 
Boyd's iron flue plates, and so gain an extract ventilating flue 
wanned by the ordinaty smoke flues, and he will admit air at 
the side opposite the fire-place through a ventilator having an 
upward cui-reut cajiable of being closed at pleasure. He will 
not disregard the advantages of liollow walls, or an interveniug 
vertical lining of Hygeian Rock asphalte, by which the walls 
of the house may be made entirely wind and waterproof. 

The artistic workman will see that the Fir timber he uses in 
of well-seasoned Baltic growth. He will have sound Christianna 
deals for his joinery, and discani all miserable siip]>y, shaky, 
pithy stuff, that chips at every blow, and being unseasoned, 
shrinks and twists after fixing, causing ga]>s and cracks in doors 
and window frames, and letting in dust, and draught, and rain, 
while the sashes rattle in the wind. He will insist on having 
oak sills sunk and weathered and grooved for weather bars, ana 
retjuire thief proof sash fastenings, and brass axle pulleys in- 
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stead of iuoii, which rust and stick. He will want deep loweP 
sash rails and high cill beads, so that he may raise the wiiidon- 
for admitting air at the meeting rails of the rising sashea 
without making draughts; I doubt if he will have anything to 
do witii casement sashes, if he can't afford EHpaguolettl oolt-s 
for fiisteninga. 

Tlie artistic workman rejoices in broad eaves ; he likea tho 
shade and shelter that overhanging roofs afford, and he prefers 
the hard burnt Broaeley tiles for a covering, because they look 
soliil and strong, and aro cool in summer and warm in winter, 
and he does not grudge atont timbers to carry the exti-a wciglit 
of them. If he lives in a town, he cheerfully obeys the 

f)rovi8ion3 of the Building Act and the Sanitary Acts of Par- 
iament prevailing, knowing very well that they are designed 
for the public weal to prevent the spread of fires, and to cneck 

Ereventible disease by sanitary precautions ia wliich every one 
as a share In the profits arising from the healtliiness of the 
neighbourhood resulting therefrom. If he does not use tiles, 
he prefers slate or lead to zinc, but if he should be obliged to 
resort to the cheaper material, he will only have the beat and 
the thickest, laid with laps disicarding the use of solder, so that 
it may adjust itself to the temperature, and he will only use 
cast iron eaves, gutters and stack pipes, galvanized or coated 
with Angus Smith's solution. 

The artistic workman knows the value of good boiiost 
plumbing for the internal fittings of the house. He will havu 
external soil pipes earned up to the roof for ventilation, and to 

Erevent syphonmg the traps. His waste waters and sinks and 
aths he will disciiarge over trapped gully gratings, to secure 
5 roper disconnection from the soil drains, and he will not haxe 
rinkingwaterdravm from the W.C. water supply. He will cover 
bis walls with non-poisonous paints and Don-araonical )>apers, 
which he also chooses of agreeable hues made washable, if^ not 
varnished. But lie thinks it good economy to varnish both 
paint and paper throughout, and not only his walls, but also 
the borders of his floors : hia carpets being always an easily 
i-emovable square with border. He does not covet grandeur or 
gaudy colouring, but he loves good forma and outlines, and the 
soft harmony of secondary tints. 

In short, our artistic workman is a remarkably sensible man, 
the excellence of whose materials and workmanship is visible 
at a glance. By their deeds such men are best known, and 
the moral ({Uality of their labours is itself an esthetic triumph 
of tlie most salutary description. 

Secondarily. — Tlic published j>apera of the conferences and 
lectures at the International Health Exhibition have put on 
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record an encyclopedia of knowledge upon sanitary science and 
its collateral brandies, which will be of increasing value as it is 
read and studied by all interested in the subject, and to some 
of these subjects I shall now make reference. The arrangements 
which make healthy or unhealthy houses in town or country 
were well discassed and illustrated by Messrs. Eassie and Rogers 
Field, and are well worthy of study. 

As secretary of the conference organised by the Royal Iiistj- 
tute of British Architects, I read a paper on "Impermeable 
walls, floor and roof coverings," to which I must refer you for 
popular information on the exclusion of damp air, dry dust, and 
neat and cold from our dwellings. 

Mr, Aitchison, one of the lecturers on architecture at the 
Royal Academy, discussed " the sanitary' aspects of the inside 
fittings and decoration of dwelling houses." 

Mr. White, previously known as the writer of papers on 
".Esthetic sanitation" as applied to the humn figure, e.x- 
pouuded " the liygienic value of colour in dwellings;" while Mr. 
Edis elsewhere discoursed on the sanitary principles which should 
govern the furnishing of dwelling houses. Thus, it will be 
seen that the artjstic side of sanitary science has not been 
altogether overlooked by architectural writers, and is not so 
novel a subject as at first sight it may seem. Let us further 
consider the matter under the head of ]>ersonal sanitation. 

1. — Personal Sanitation. 

The author of " Etltics of the Skin "—(another paper read 
at the " Healtherics ") draws attention to the sevenfold func- 
tions of the skin. 

1. — "It is a protection to the externa! surface of tho body, 
and supports the internal organs 2. — By means of the nerves 
it imparts to us sensation of touch, pressure, temperature, 
pain. 3. — It secretes oil, 4. — It is an organ of respiration 
supplementary to the lungs. 5. — It has powers of absorption, 
6. — It acts as a purifier. 7. — By the aid of perspiration the 
heat of the body is regulated and retained at an equable 
temperature." 

A. — Perionat Cltanlinest. 

To enable the skin to exercise these various functions it ia 
absolutely necessary it should be clean, and the morning bath 
is as essential to every part of tho body as to the face. Fortu- 
nately fashion is on the side of right in this case, and nothins 
is more characteristic of goofl breeding than the performance ot 
frequent ablutions. Lola Monies, the famous dancer, who cap- 
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ti^^lted the foolish monarch of Bavaria, attributed the preserva- 
tion of her beauty to lier careful washing. It is said she b«the<l in 
milk and warm and cold water ; and it is well known that the sup- 
pleness of theludiansand their silky skins are due not only foexer- 
cise, but to anointing their bodies with oil and frequent bathing. 

Fashion is a capricious mistress, and her ways are not always 
so wise 89 in this instance — as when she decreed that powder 
should be applied to the cheeks from morning till nipht, " to 
tile utter destruction of the complexion, which is sufficiently 
attested by thousands of skins." says our author, " puckered and 
pitted, which but for the use of powder would have remained to 
this day as soft as silk. As the powder dries up the moisture 
which the glands of perspiration ui the face supply, more and 
more is secreted, till the glands become unable to fulfil their task, 
and shrinking, produce the little chasms that give the oramre- 
rind appearance that is but too famihar to all observant people." 

In ii pajrer on " The Ethics of Art," I myself drew attention 
to a phase of art which is thus graphically referred to by the 
same writer : — " There has lately sprung up a taste in art that 
can only be postulated as a taste for disease — a leaning towards 
the outward expressions of decrepitude and decay. It is 
attempted to exhaust sentiment and beauty from the weariest 
phases of human wretchedness. In one school, at least, of this 
art movement, we find woebegone women, ill, limp and un- 
wholesome. They look thin, weak and weary ; their com- 
plexions are not those of health, and their attitudes arc of a long- 
enduring debility. The men, too, are not more attractive in a. 
sanitary sense ; they look like an army of convalescents ; they 
apjiear ill-fed and out of condition, and have the aspect of 
those that are in pain." 

And thus it is that the common practice of darkening the 
eye socket, to increase the apparent size of the eye, is but a 
mimicry of the wasting in consumption. But beauty cannot 
gi'ow out of deformity, nor thrive as the semblance of disease. 
The unfitness of the association is condemnatory of its artistic 
character. It is as inartistic as it is insanitary. '" 



B, — Phyiioloffical Consideralioju. 

Violations of physiological laws are the fruitful a 
uuhcalthfnl anil of inartistic forms. I have no need to i 
much ou this head : jierhaj)!* it is not so much ignorance 1 
vanity that leads unthinking people into fashionable i 
of this kind. 

The author of " >Esthetica! SauitJition " remarks that "ti 
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bearing of health on true beauty, and of true beauty upon 
health, has not met with the recognition which, in these days 
of art and science, its investigation might be supposed to 
deserve. The injuries arising from Ul-ahaped, or tight, or 
high-heeled boots and shoes are very serious to the figure and 
gait, but still more so to tba general health, through the 
manner in which the distortion of the foot, and of its position, 
acts upon the muscles of the hips and spine, But there is 
some hope to be derived from the popularity of the rational 
study and exercise of the body involved in the wonderful 
gymnastic system of which Colonel Ling, of the Grand Uenti-al 
Infititution, Stockholm, was at once the author, exponent, and 

Erofessor ; by which system more than 500 muscles of the 
umau frame, together with many thousands of nerves, are 
thoroughly and equally exercised and trained." 

" To trip it lightly ns you go 
On the light fantastic toe," 

is a poetical fancy, a joy unknown to those who submit to theiP 
feet and ankles being distorted by this fashionable but in- 
artistic folly. 

Again, Sanitary Science and natural laws, and the highest 
embodiments of physical beauty of classic art, are at once 
ignored by the strange distortion of the body, and the extra- 
ordinary compression of the vitals, produced by the senseless 
and inartistic practice of " tight lacing," 

But what can we expect uneducated people to do, when some 
would-be leaders not only of fashionable but of literary society, 
write as if it were a mark of distinction, an evidence of blue 
blood, to be possessed of a waspish waist. The lady's riding 
horse and the common dray-horse have been compared ; and, 
in like manner, delicate women of refinement and grace are 
said to be gifted with this peculiar elegance, so called. 

Well, granted that some wointn are weaker and smaller than 
others (for it is not exclusively the characteristic of the well- 
bom), let it be remembered that, in so far as it is natural, it is 
in harmony with the whole frame of which it forms a part, and 
in such persons it is not the onsightly thing it becomes when 
the hwly is forced out of its natural harmony of form, into a 
ahape which fashion dictates, and nature disallows and rebels 
against by insidious disease. 

In Elizabethan times, as in our own, the natural form was 
completely transformed, and the beauty of classic models 
entirely ignored. But in these later times surelv this fashion- 
able tyranny is doomed to decay since the cnarms of the 
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Grecian examples have been pictorially represented and per- 
sonally appropriated in the lovely Grecian ilnimas tliat h8»'e 
lately praced the stage under the guidance of Sir Frederick 
Le^liton, and of Mr. Godwin, the architacl. 

The sculptors of Greece have never been surpassed ; 
system was peculiar to themsc'lves and perfectly natural, 
did not copy deformed or even ordinary persons, but 
selections of finest examples of head, arms, legs and torso from' 
several models, and so built up representative men and women, 
and held them up as standards of beautj- for all to t-niulate. 
When Xeuxis sought to impersonate Helen of Troy, a ritv was 
ransacked for his models, and Edwin Long has immortalized tl>e 
story by his wonderful pictures, now exhibiting in Bond Street, 
of tlie " Choice " and the " Selected Five." 

The highest art is the healthiest — the noblest ideal the most 
salutary, morally and physically — let us not be behind the 
ancients iu our power of realizing the truly artistic character 
of sanitary science. 

C, — Personal Attire, I 

In my address delivered at the Sanitary Exhibition at East- 
bourne, I remarked that, in the matter of Drest, sanitarv 
science reveals to us that asstheticism in attire is not lieaiitiful 
if it seeks to disguise or distort Nature's loveliness ; if it is 
disposed as to hinder the free exercise and healthful emplovmeol 
of every muscle and every limb ; if it is so exacting tJiat " 
impedes free breathing, walking, or running — whichever the si 
Skirts should be made the measure of the stride and length 
the limb, and the grace of Grecian draper}' should be aa freelyJ 
given to the waist as to the skirt. 

No dross should touch the ground in walking — even 
dresses are curtailed now-a-days — and those which sweep the 
floor are only fit for the chambers of the upper ten. Yet one 
often sees working-girls' dresses trailing on the ground and 
raking up the dust and dirt and every abomination. 

Dr. Jaeger's sanitai^' woollen system of clothing is destiai 
to work a revolution in modem dress, and its economy is 
less remarkable than its efficiency and healthfulness. 

If it is essential to the grown person to be free from the tram- 
mels of dress, how much more necessary ia it for the growin|f' 
child ; the stunted growth of childhood, bandaged upas children i 
are in some countries, is the practical comment on tne evil. 

As I have said elsewhen-, so common a thing as bandiness tn 
childri'n is preventible by giwd nursing. Is anythmg more brilliant 
than the beaming face of an infant when fii-st it finds the use of 
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its legs and feet? How cmel to delay the process by which its na- 
ture teaches it to exercise its powers, by hindering its activity for 
fear of consequences, which can only occur by withholding the 
means of it« enjo^-ment. Yet the labour i>f sustaining a child, 
and helping it by little and httle to attain the coveted pri/e of its 
first aTubitiou, is shirked by the mother or the careless niu^e, 
till its unhealthy weight (the result of insufficient exercise) 
brings about a danger which need never have existed. The ira 

fiortance of good nursing in early life is the first of sanitary i-eve- 
ations, and its effective realization the most lasting in its results. 

" Scratch the grep.a rind of the sapling or rudely twist it in the soil. 
And t)ie gnarled and crooked oak shall tell of thee for centuries to 

come." 

2. — Relative Sanitation. 

The limited time at my disposal requires great brevity m 
treating of the surroundings of the jteraon : in short, the Home. 

" That fair dwelling furnished wiaely with a gentle tenant in it, 
This is the glory of Huoiauity — thou hast seen it seldom." 



A. — Cleanliness of the House. 

In spite of the reputed slovenliness of artists, the studios of 
tile period are models of elegance and cleanhness. The surface 
cleanliness of the house is as important to artistic completeness, 
as I have deSned it, as personal cleanliness. Mr. Aitcbison 
apenks well on this point: "The things we have mainly to 
guard against in our time are dirt, dust, aad the fouling of the 
air ; the street mud we bring in with ns, consolidated external 
anrl internal soot and dust, and such soft matters that are 
occasionally droppetl about, such as particles of fowl and the 
like. Every crack in the floor and skirting gets filled with this, 
and is liable to putrify when exposeil to dust and warmth. 
Besides the dust in oar streets, we make our own dust inside 
our houses ; particles from shoes, from wood and stone, from 
our clothes, oil cloth, mats and carpets, are constantly being 
worn off and carried for a time in the air, together with the 
scales of our constantly renewing skin, anil as soon as the 
morning air is overladen, or becomes comparatively still, every 
thing is covered with light dust, and a great deal of this dust 
is what the doctors call septic or putrifying dust." 

Now all such open joints in wnod-work, furniture, and plas- 
tering, should be puttied up, or filleted and painted, or var- 
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nislied. All painting and papering can be made innoctious' 
a good coat of varnish. Smoothness of surface ia a great hulp 
to cleanliness, and certainly as few ledges and holes for dust as 
possible, especially if out of reach ; under-cut cornices, orna- 
ments, aud mouldings, tall bookcases, and cabinet tops are 
always covered with dust. Then as to woven things, whether of 
cotton, wool, or silk, the less there are of these the better, and 
wholly carpeted bedrooms are an abomination. 



B. — Surface Adornment. 



Artistic decoration is gratifying to the senses, and prmlucing 
cheerfulness in the mind, sustains the body. Bare white-washed 
walls may be sanitarj- in a sense, but come very far short of onr 
needs. l"he Hygienic value of colour is well worth the study, 
as Mr, White expresses it : " Colour ia indispensable to man's 
happiness and weU being, and the senses are as much affected 
by it as by light and warmth. It is a recognized pathological 
fact that colour of some sort is indispensable to the healthy 
condition of the eye, and that the condition of the brain is 
greatly dependent upon the healthy action of the nerves thus 
affected. The sensitiveness of the nerves to different colours 
is shared by the brute creation. By red, these nerves are exci- 
ted ; by green, in like manner, they may be soothed ; or^ they 
may be rendered torpid by the presence of blue. Yellow, like 
light, ia the colour which most strongly attracts the eye itself. 
We are affect«d by black and white in the same sort of way 
as by darkness and light. Light, in moderation, will produce 
alertness or wakefulness ; in excess, it may produce restlessness 
or langour by weakening or dissipating the powers. Shade may 
indnce a frame of mina favourable to attention, contemplation, 
and repose j in excess, it may induce melancholy and depression." 

It is undeniable that the human system is thus affected by 
colour : an artistic side of sanitary science not commonly con- 
sidered. It is obvious too that the aspect of the dwelling house has 
much to do with the suitability or otherwise of the colour em- 
ployed in its decoration. Towards the cold and sunless north, 
the warmer tints, as red and yellow, must be resorted to. 
Tuwanla the southern sun, we must oppose the cool shades of 
blue and grey; and towards the intermediate points of the 
compass, tfie greens and browns — the primary' tints being 
sparingly used, and the secondary and tertiary shades being 
generally employed. 
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Finally, this is the sum nf the matter — It is as inartistic as 
it is dishonest, insanitary, and false economy, to execute any 
works with bad materials and workmanship, out especially that 
of dwelling houses. 

It is as inartistic as it is insanitary, to be dirty in our persons 
ot in our dwellings. 

It is as inartistic as it is insanitary, to be deformed in onr 
figures, or surronnded by habitations doing violence to every 
law of geometrical precision and tast« in ontline and detail. 

It is inartistic to be colourless in mind and body, or to be the 
centre of colourless rooms of furniture. 

It is inartistic and insanitary to poison one's skin with cos- 
metics, or to cover one's walls with arsenical papers and 
poisonous pigmeats for painted and coloured decoration. 

It is inartistic to dress chiefly for effect ancl not for useful life, 
or to clothe one's house with woollens and dra])e|-ies and dust 
accumulators and other absorbents, to the prejudice of the 
purity of the atmosphere in which we live and breathe the 
largest portion of our lives. 

It is as inhospitable as it is inartistic and insanitary, to invite 
one's friends to dine or to dance in a f(Etid atmosphere, where 
no cbaoge of air is possible without draught; or to let your 
friends sleep in ill ventilated chambers, and perhaps uncon- 
sciously, bnt really (as did the Prince of Wales, at Scarbro'), 
inhale sewer gases arising from leaky joints of uuventilated 
pipes laid in connection with public sewers. 

I say it is as inhospitable as it is inartistic, and most culpably 
insanitary, to give your friends drinking water draivn from 
flitby cisterns over which miasma has floated and been absorbed, 
through the medium of standing wastes in direct untrapped 
connection with the sewer- 
All these things and hundreds more are preventible causes 
of disease, and yet are commonly done and suffered by peer and 
peasant alike, through inattention to, or ignorance of, the sim- 
plest applications of sanitary science to the every day wants of 
life, or the absence of any attempt to realise the necessity for 
its introduction. 

For the sake then of " sweetness and light," of " beauty and 
truth," of health and usefulness and consequent happiness, 
remember the Artistic Side of Stmitary Saimne. 



THE STORY OF BREMONTIER, 

And the Reclamation of the Sand-Wastes of Gascony 
ADDRESS TO THE "WORKING CLA83ES.J 

By G. V. PooRE, M.D. 



Im the short address which I have the honour to jjlve to j 
this evening, I purpose to brinji before you the chief facta e 
great aaiutary. work wliich has been accomplislied by our f, ' 
and neighbours, the French. 

If you will take the map of France and look at that portion ol 
coast wliich skirts the Bay of Biscay, you will notice that 
great rivers flow into the sea along this coast. One, the d 
northerly. Is the Giroiide, a stream which has upon its b 
the great commercial City of Bordeaux ; the othtsr river is 
Adour, the mouth of which is 150 miles south of the mouth <| 
the Gironde. 

Between the months of these two rivers the shore t 
Bay of Biscay is fonned absolutely and entirely of sanfl, a 
a considerable disbince inland from the coast the soil of Fra 
is coraiiosed of sand. It is to this great sandy district, covei 
nearly two millions and a half of acres, and known in Fw 
as the Landes or Moorlands, that I wish to direct your ■ 
tion. 

These Moorlands have been the despair of agi'iculturists f 
centuries, and have been universally regarded as amou^ t' 
dreariest and most unwholesome districts in Europe. Sand h 
not the reputation of being a very profitable soil to the 
pulturist. and in addition to the natural iwverty of the soil 
fanner in this ri'glon lias ha<i to contencf with the im[>ossibil] 
oJ efficient drain^ige. The Landes formerly produced notl ' 
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except a scant herbage aaffident to support a few miaerable 
sheep, tended by sheplierds as ill-favored as their flocks, who 
f^nerally suffered from one orother of the many diseases prevalent 
in the country ; for disease was about the only crop wiiicli the 
Landes fonnerly brought forth abuudantly. 

Inileed, you will fiiid that plains which are unproductive are 
generally unhealthy. The Campagna round Rome is a very 
hot bed of malarious and other diseases, and the sandy plains 
of Holland, and our own Liucolnshire enjoyed a similar evil 
repute, before efficient drainage was brought about by skilful 
engineers, and the cultivation of the soil became possible. 
Husbandry and disease are sworn foes, and the pursuit of 
agriculture is generally the jiursuit of health, and a healthy 
man is generally contented. Here is an arcument for " small 
holdinm," for " three acres and a cow," and for " allotments," 
which I freely give to those who find pleasure in political con- 
tention. 

The drainage of the Landes presented special diflicnltie», 
and difficulties which no engineering skill and no expenditiune 
of money in the direction of bricks, mortar and machinery, 
seemed likely to overcome, and for the following reasons : 

The reputation of the Bay of Biscay is familiar to every 
Englishman. It is there, if anywhere, tiiat the force of wind 
asserts itself, and the winds are generally westerly in direction, 
anil blow with fearful violence from the sea over the land. 

The shore of that part of the bay with which I am dealing, is 
comjKised as I have said of immitigated sand. The effect of 
the wind upon sand is familiar to all of us, for the sand ie 
borne before the wind and travels considerable distances. 

Now, in the Bjiy of Biscay the rise and fall of the tide is 
great, so that the sand washed up by the sea is left high and 
dry to the extent of many feet at low water. 

Again, in the latitude of the Bay of Biscay tlie sun is far more 
powerful than here, so that in the interval between the times 
of high water the sand is greatly heated by the sun, and is so 
tlioroughly dried that the particles no longer teud to stick 
together — glued by natural moisture, — but are easily driven 
before the furious blast which comes roaring from the sea. 
When the wind is not very strong it blows the sand into heajis 
along the shore. These hea))S or hills may reach an elevation 
of from 60 to 300 feet, with an inclination of about 30 tlegrces 
towards the sea. These heaps of saud are called ''duties," r 
word having the same origin probably as the English " down," 
and formerly the whole fore-«hore of the Bay of Biscay, 
bt-tween the Glronde and tile Adour, presenlid iiti undulating 
appearance, as tliough a portion of the swelling. n)!iiiig sea liud 
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been turned to sand and become stationary. If these i 
liills liad been really stationary they would have formed a 
natural rampart against wind and waves, and it might have 
been possible to drain and cultivate the land behind them. 
But this was not the case. The soanty herbage of grass anil 
reed which grew upon the dunes was not enough to fix them. 
It only required a gale of moderate force to completely alter 
the face of the country ; — hills became flat, valleys were filled 
up, the lakes which formed behind the dunes became dry land, 
the water which the lakes contained was forced in some 
new direction, and what happened to the lakes also hapiiened 
to the water courses, with the result that the whole country 
was water-logged, and fields and gardens which had been 
painfully and industriously cultivated were submerged by 
the drifting sand. It is even stated that villages dis- 
appeared completely in this way, and that the entorj)risinp 
agriculturist in digging his estate was liable to the surprise 
of finding just beneath the surface the brazen weather- 
cock on the steeple of some long forgotbin parish church. It 
ia a great labour, even at the present day, to keep the moutha 
of the Gironde and the Adour free from drifting sand, and it 
is certain that a century or so ago the course of the Adour was 
completely changed, owing to the channel getting dammed by 
san'l blown into it. If an accident such as this could happen 
to a mighty stream like the Adour, one may judge of the great 
uncertamty which attended the course of smaller streams, and 
the absolute imjxissibility of draining the land, 

A few feet below the average level of the surface of the 
district there is an impermeable stratum, locally known as aliot^ 
which keejjs the water from flowing away, and beneath the 
impermeable stratum is more sand sodden «'ith undrinkable 
water. 

The result of this condition of things naturally was that the 
district of the Landes during the wet season was a 
swamp, and during the dry season a pestilential morass. Tlte 
district was uncultivated, and produced nothing hut scanty 
herbage, which served as nawtiire for a few wretched sheep, 
tended by shepherds doomed to sjiend their lives upon stilts, for 
the country was such tJiat it was impossible to walk far in any 
one direction without sinking to the waist or shoulders. The 
country produced no com and the population was the scantiest 
in proportion to acreage of any ilistnct in Friince. Tlie popn- 
lation was kept down also by disease. Fevers of all kinds — 
and especially those of a malarious tyite — were exceedingly 
common. And in addition, there was a disease pecnliar to tins 
and u few other districts in Eurojie, knowii as Pellagra; a 
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terrible disease wUch disfigured aiid slowly lulled ; the patient 
dying with the aspect of a iniunniy and the mind of an imbecile. 

The Liindes had remained for centuries as a hideous blemish 
on the fair face of France, and all attempts to reclaim and 
cultivate them had signally failed. The Emperor Charlemagne, 
it is sjud, employed his troops in the intervals of his Spanish 
campaigns in an attempt to reclaim the Landes, bnt the forces 
of nature laughed at the puny opposition of the greatest mag- 
nate of the world, and at once resumed their sway as soon as the 
imperial soldiers had ceased to dig ditch and throw up bank. 

1 have no fear of being contradicte<i, when I say that it is of 
no use to attempt to fight with Nature, We may oppose her 
for a time, but only for a time. Id the end she asserts her 
sway, and man sees too late how his laboiu' has been in vain. 

Dwellers in these Islands do not need t» be reminded of the 
awful and irresistible power of wind and wave, agiunst which 
the mere dead weight of cyclotreau breakwaters, couiitructed at 
gigantic cost and maintained hy constant periodic expenditure, 
IS at times laughably impotent. I need not say that the wind and 
waves of the Bay of Biscay are the roughest and rudest in the 
world, and that if the maintenance of dead breakwaters is an 
endless and almost ho|>elesK task on our coasts, on the 
stretch of coast which I am considering their construction and 
maintenance would be alike impossible. Thus it was that 
until the latter end of the last century the condition of the 
Landes, a tract of two millions and a half of acres, seemed 
hopeless, and they seemed doomed to he open to the fury of sand 
storms for ever, and to remain a jiestileutiol, uuprofibible, un- 
drained swamp to all eternity. 

But, happily for France and especially for the dwellers 
between the Giroude and the Adour, there was born in 1738 
Nicolas Theodore (or Thomas ?) Bremontier. It is said that 
the world knows nothing of its greatest men. Certain it is that 
Bremontier was one of tlie greatest iK-uefactors to humanity 
that the world has ever known, but 1 regret to say that 
I can tell you very little about his life.* 

■ By the kindnew of Mr, Jenkins. Ihe Secretary of Uie Hoyal AgncalturU 
Society, 1 have been enabled lo obtain from Faris the fuUowitig exlrnct from 
the memoiri of tbe Afqicultunil iSodely of Uie Seine. This short biogntphical 
notice of BTemoDtier ii from tbe IJth vnlume of the TrnDuetioDs of the 
Society (for Ihe year 1810), and bsa baan mo»t courteously eitracted by 
H. LAverriere, the Librarian : 

"Nicolas Thomas Bremontier was bom at tjusviliy. Dear Rouen, July SOU). 
1T3S, and toon manifested K^est aiititude for tbe exact ecieoves. tie wm 
very youa); when tv entered the achool of tbe ' I'ontt tl Ckaiuttta^ and at 18 
be weat to tbe College of the Marine Artillery at Toulon. Id teach applied 
aathemntics. This schoul, established by M. Choieeul. was broken up a few 
years lattir. and Bremontier went bb J^ngincer of Ituads and Bridges, Ural to 
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Bremontier recognised tlie fact, that the only way to grappie 
with the forces of Nature is, not to fight hiindly witli them, hiit 
to try to make use of them. Nature is always working for our 
benefit, and altliough it seems as though at times in a fit of 
nneer aa it were (the real object of wliich we may full to com- 
preiiend) she destroys much of her own work, still, in the long 
run, those who endeavour to turn the forces of Nature to aL-couut 
will find tile baiauce enormously in their favour. 

It is well known, and has been long recognised, that the best 
protection for a bank or rampart against the fury of the 
elements is to plant it. A. loose heap of earth is liable 
(no matter how huge it may be) to be washed ami blown 
away in times of tem[>e8t. If, however, the bank be planted, 
the roots of the trees and plants hold the elements of the soil 
together, and the spreading branches and leaves form at the 
same time a protection from the fury of wind and water. It 
is true that even planted hills and bunks may suffer severely 
in times of exceptional storm, but the storm once past, the 

Cengueux, nod thtn to Bordenux. ICece be was actively engi^ted in his pn>- 
fi'ssiun. ftod publUlied papers on tlie drniuuge of marshes m Itia neiglibourliood 
of BordsnuK, on tlie cleansing or the Bindeaui hnrliuur, luid ao llie methods 
of reatiBining rivsra and tarreots to their pcoper beds, llis ener^ wm 
iuexhau«tible, and in hia Idsiuij he tnught himself the priDci|ites ot music 
find becmue in this direction most efflcieut. PrumoI«d to he laMuector of 
Honda and Bridges, lie nent to Brittany tu make a canal to join the Oaoce 
to the Villaine, Thence he was sent to Normandy to make a canal from the 
Orne, by (Jaen, to the aea. At Caen, lie reconciled the differences wliiuh IuhI 
arisen between the piovincial magnates and the officers of the Fonts et 
L'bausB^ee. and hia judgment and coariliatory spirit had proved useful in n 
similar way in liordeaux. When, Uierefore, the pn»l of Engineer in Chief for 
Ouienne became vacant, be was appointed in obedience to the wishes of tha 

" Bremonlier joyfully accepted this post, not merely because it was at once 
n profeasional and social promotion, but mainly because while fonuerly living 
at Uordeauz he had been a witness of creat troubles for which he believed 
lie had found a remedy ; at least his oarly experiments (conducted at his own 
ciiBtl garo him astrong cause for hope. Bremontier fell thai here was to he 
ibe theatre of his greati^st and moat useful labours. Possibly, we might 
believe, he thought to earn an unperishable fane, for self-interest, we are 
prone to think, is the main spring of good works. Bremontier had less need 
of such a spur than moat men. 

"He had vinited the sund bllU of Oascony. during his llrst sojourn at 
Bordeaux, and bewailed the misery caused by those moving niountaius 
tbruwD up by the sea aud driven by the nest wind, which nnd tttready 
smothered a vast tract of cultivated land, aa well as rural inhabilimts and 
villagers, and threatened to covet the more fertile districts aud advance even 
to Bordeaux i1*elf. 

"The idea of arresting this devsslating ])Ower look possession of Bremontier, 
and the hope of success occupied entirely his braiu and bands. lie studied 
the nature and the movements of ttie sand, be measiu^ tbeir extent, aud 
noteil the ravages past and to come. 

" He recoguised their vegetative power, and from the year 1787, he knew 
Hint a great number of plants anil e«|>ecially resinous trees could tiud nourish- 
uieut in them. He made experiuients at his own coat lo get some detliiite 
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silent forcps of nature commoQce at once the work of recon- 
struction ; the (lumnged roots send forth fresli rootlets, the 
ttamafted branches soon push again vrith buds of proniist', and 
possibly before the advent of the next exceptional gale, the 
storm rampart is stronger than before. These silent forces oS ■ 
nature are truly beneficent ; they merely ask for fair play, they \ 
work for us without wage, and one great principle of success 
ill all work in this world, be it legislative, be it sanitary, or be 
it of any other kind, is to go with them, not to tight a^iii^t 
them ; to learn if we can what is nature's inexorable law, and 
lay to our hearts the fact that nature brooks neither stubborn- 
ness nor disobedience. 

Bremontier recognised the f^ct that the only way to fix the 
drifting sand-dunes was to plant them : but how anil with what? I 
These were the questions he had to solve. Sand is not regarded 1 
as a promising soil by agriculturists in general, and the sea-sand 1 
along the shore the least promising of alL And yot siind must 
contain in its interstices a gooti deal of orguiiic matter left by 
the seaward-tending rivers, and tin.' fact that tlie sandy estuaries 

facu. He perTected his method of pTocedure, and nt last, certsin of succeu 
and feeling Ibnt such an enterprise waa beyond the power of a single ) 
he Bousht the help and miccour of tha GoTeranient, Uis rusurlions wen 
credited, and hia project shared the fate of many other crealions of genius i 
which are repelled at Iheir birth by the jgoomnt, until the results become m | 
Dunierous and evident aa no longer to he neglected. 

" ACter Bremontier'a Hrat attempt the m}!id basis of procedure was found, 
and the eitenaion of hu work alone was necessary. What proportion waa 
there between the few acrea planted at the cost and by the care of one man, 
ODd that vast stretch of country extending from the Gironde to the Adour, 
nearly 18(1 miles and averaging 3 or 4 in breadth, all exposed to Uie action of 
the destructive land and in pari covered by it ? 

" During hia second residence at Bordeaux he renewed hia application to 
Ooverunietit, this time still more cerlaiti of the success of his project. 

" In a short notice like thia it is not possible to enter into all his trials and 
difflcullies, nor to dilate upon the dangers to which lie aud his worka were 
alike exposed during the period of anarchy to which Kiancu at that time was 
BO long a prey. 

" The gepiUB who then controlled the destinies of the Empire appreciated 
the value of Bremontier'a projects, and in the year 1801, he allotted 5U,U0U 
francs for the continuance of the work, aud a similar aum has been allotted 
to it in each succeeding year. 

" Bremontier oow began to enjoy the fruits of his labour, and in 1808, 
S,7IXI hectares of land (about 9,i)Uu acres) had already been sown. llonoureU 
by the esteem of the department of Pont* et Vhaumia, he had been promoted 
to the rank of Inspectnt^eneral, and be was cboeeu by bis fellow citizens of 
Bordeaux m be one of a deputation to wait upon the Emperor at Hayonne. 
lie hail then tlie happinesa to submit to this great ruler his future projects 
and his past success, and felt assured that from that time the great work to 
which he had devoted himself would not be abandoned, and that its futura 
tucceas was assured. The flxntlon of the whole of the Dunen ia now ranked 
among the great public beneHts to which Nnjioletm with the instinct of a 
genius gnre his sup^iort. Bremontier in his dying hours wiis donbtieaa con- 
soled by this pleasing prospect, and be breathed hia last eurrouuded by b 
friends, and with the cftlmDeu and reeigDatiou of a true pliilusopher.' 
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of rivers are very liable to bree*I malaria may be taken as ©vi 
that orfpinic matter must exist in quantity and in fine division 
amotifr the minute particles of sand. This spring I was astonished 
at finding, close to Biarritz and within a few yards of th« sea, 
a very fiuurishing crop of peas which had been sown in tlie sand 
without, a|>part;ntly, tlio admixture of any mannrial body. They 
were protected from the sea-winda by hurdling made of gorse, 
and enjoyed an ample exposure to the snn, and thus bid fair to 
yield a giW return in due time. The pea is a plant that sends 
its roota very deeply, and the roots doubtless found moiatnre nnd 
nourishment at a great depth below the surface. For fixing 
dunes, bnwever, something more permanent than peas is neces- 
(wry, and Brcmoatier resolved to try the Finns Maritime, a 
spi'ciea of pine-tree which was known to flourish in sandy soils 
near the const. The Finns Maritima is a species of Finiister, 
and in habit and size it very much resembles the common 
" Scotch Kir." with which y<»u are all familiar. Bremontier 
made bis first sowings of the seeds of Finns Maritima in the 
year 1789, and I will state shortly his [)erfect*d manner of pro- 
cedure by which he overcame the obWous difficulties of his task. 
I wonder what the dull-minded and prejudiced peaAoat 
thought of this enthusiast whn went forth to do battle with the 
mighty ocean and still mightier wind, armed only with a few 
liandfuls of pine seeds such aa might be driven far away by 
tlie first strong gust that blew. 1 wouder also if only the 
ignorant laughed at bim, and if he esoiiped the jeers and sneers 
of tlioso who had enjoyed the advantages of a better education. 
Probably not, and equally wobably he cared little for the 
Opinions of the prejudiced. The pine seeds were sown mixed 
with seeds of the common broom, and the sowings were made 
in a direction at right angles to the prevailing wind. A screen 
of hurdles made of gorse or of jilanks deeply driven into the 
sand was placed on the windward side of the seed-grouud, and 
the seed-ground itself was tliatched with pine branches and 
other suitable material. At the end of the first year the 
broom would be U or 10 inches high and the pine saplings only 
2 or .S inche'*, and thus the tender little saplmM wer« nursed 
and protectcii by the jilants of broom. In half-a-dozen years 
or HO the brooms had reacheil their full growth, but the pines 
continued to grow, and, in course of time, overtopping the 
brooms smothered their nurses, ami being themselves judicmnsly 
thinned and pruned by the foresters, grew into fine trees able 
to resist the fury of the elements, sending their long tap-roots 
and laterals iu all directions through the dunes, and causing 
them to Ijecome year by yoar a stronger and stronger protection 
to the inland wastes instead of a dangerous menace. Befons 
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the dawn of the present century BremontitT har] pmved tlie 
success of hia j»ractJcL>, and in the year 1801 the matter was 
taken in hand by the French Government, and in 1810 it was 
ordained that so much of the saod-Junes as belonj^d to tlie 
State should be planted after the manner of Bremontier, 
while the private property of those who were unwillinju; or 
unable to plant should be taken in hand by the State, all 
revenue arising from sucli land being eonfiscatcd until the cost 
entailed by the work had been rpcou|ied. 

In 1817, a yearly sum of less than £4,000 was voted for the 
reclamation of the dunes and wastes of Gascony, the result of 
this has been that in the department of Lnndea, 98,00() acres of 
forest have been planted, and that whereas in 1834 there were 
about 900,000 a^-res of uncultivable land in the dctjartment of 
Lauiles alone, there are now only 340,000 acres, showing that 
in the past half century, reclamation has procewled at the rate 
of 12,000 acres a year. These figures apply only to the depart- 
ment of the " Landes," and leave out of consideration the 
department of " la Gironde," in which, liowever, nearly half 
these waste Moorlands are situated. This reclamation baa been 
made possible by the fixation of the dunes, which has rendered 
systematic drainage operations jiracticable ; canals and drains 
have been cut in every direction, and, thanks to the pine 
forests, there is now no longer any risk of their being choked 
up with sand. 

The Finns Maritima has provetl a very pn>fitjible tree, and 
within twenty or twenty-five years of sowing, it lii'caii to yield 
a return. The timber is of very moderate quality, but i& 
largely used for packing cases, as shores in the dockyards of 
Bordeaux, for railway sleepers, and for fire-wood. I may 
remark iu [lassing, that the great scarcity of coal in France 
comptds the French to look to their forests for fuel, and there 
is probably no nation more clever and more thrifty iu the 
management of trees. 

The pine trees are chiefly valuable for their yield of tur|>en- 
tine and retiin, which in that com|iaratively warm climatu is 
very abundant. The resin is obtained by removing a atrip of 
bark from the tree and allowing the exuding Nap Ui trickle 
into a small earthen vessel shaitej like a flower-jiot. The trees 
begin to yield resin when they are alrout twenty years old, and 
the resin is worth about £5 a hothead in itx raw crude condi- 
tion. As far as I am able to judgL*, it rv(|uiruii iibnut 250 tn»es 
on an acre uf ground to give a liogHhuud of rvsin. It retjuires 
comparatively little hil>oar to (Millect the resin, so that the 
profit iKtr acre from the resin harvest is consitlerable. It la 
said tliat the draining away of the renin does not seriously 
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affect the vnlue of the timber. Besides resin and timber. 1 
manufacture of cbarcoiil is largely carried iin, L-liarcojil^ as yim 
are aware, being in great Jemuud in France for a vnriety of 
purposes. 

Thus it appearw that the waste moorlands on the shores of 
the Bay of Biscay have become of great commercial %'alue. 
Joume'V'ing from Bordeaux to Bayoime the railway paaseN 
through one long nionotanous pine forest. When I state that 
the journey takes between four and five hours you will be ablw 
to ju»^e of the vast tract of country which, once the alwmina- 
tion of dewilations, is now covered viith millions of the resin 
yiehling Pinus Maritima. The cultivation of the pine improves 
the soil, which is gradually enriched and altered in auaUty bv 
the dead leaves and other ve^table debrit which fall upon it. 
In some places clearing have been matle in tlie forest and 
vineyards planted, ancl 1 need not remind you that the mast 
valuable vineyards in the world are on the southern bank of 
the (jironde on the very fringe of the pine woo<ls which I 
have been describing. 

The rise in agricultural value of this tract of country, great 
as it is, is a small matter. The great gain after all has been 
the rendering wholesome of a pestilential swamp and the 
removal of a plague sjwt from the face of Nature, Tlie Sho]T- 
herds of the Lnndos, except in very few places, have now no 
longer any need to walk about on stilt^, and Malaria and Felltigra 
from being common have become rarities, and will soon become 
extinct. Life in this district no longer languishes and ends pre- 
maturtdy, but the dwellers of this vast district enjoy a vigorous 
health, and that happiness and contentment which vigoro "" 
health alone can give. 

I'opulation has increased very rapidly since the beginning 4 
the century, and industries of various kinds are able to \ 
carried on. Round the basin of Arcachon is a very large pop) 
lation Bup()orted mainly by the oyster fisheries, and the town <] 
Arcachon which has grown up in the pine forest is one of 1' 
beat known health resorts in Europe, where land in the b 
situations is worth about £1,000 an acre. Well may the 
dwellers in Arcachon raise a statue to Bremontior, whoso far- 
seeing anti thrifty policy has brought them health, happiness 
and riches in place of disease, misery and poverty. 

I have iKiw given you the simple detaib of the manner iii 
which Bremont.ier's small beginning has made great end ; how 
his pine plantation, made at first with no little labour and 
sorrow, began along the coast, and with the lapse of a century 
has reclaimed a proviiK^e. 

You will he asking, perhaps, why I have chosen this subject 
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for my short aildress to tlie inhabitants of York, and lia^nng 
listened to my tale, yon will be asking for the moral. 

I chose this subject for my address for several reasons. The 
chief reason probably is to be fonnd in the fact that I spent 
part of the early spring of this year in the district which I 
have been describing, and what I saw there made, as it could 
not help doing, a very deep impression upon me. 

My next reason was that it is an asfwct of sanitation which 
is not often dealt with at meetings like this, and I was glad of 
the opportunity of taking you away from pipes, traps, sinks, 
and those expensive roads to health which we have to consider 
in cities, to contemplate the sanitary effect of good husbandry 
in the open-air ; ana to show yoa on a larce scale what I believe 
to be universally true, viz., that the cultivator of the soil must 
always be the right-hand man of the sanitarian. 

It has been refreshing for us to contemplate a sanitary work 
which has been a fiimncial success. Sanitation always gives us 
the best of all dividends — health. An<l it is a short-sighted 
policy, especially in cities, to look for a money return on the 
^mitel expended on works for improving the public health. 
The thrifty French, however, have given to the world a 
valuable example of a comparatively small expenditure yielding 
ill the course of time a magnificent return of both health and 
material prosperity. 

Bo not run away with the idea that the Pinus Maritima is a 
cure for all waste lands, and 'unwholesome districts, because 
it happens to be especially suited fur the soil and climate of the 
eastern shores of the Bay of Biscay. In the warm climate of the 
south it yields abundance of resin and turpentine, grows quicklv, 
and furnishes a large quantity of timber. In more northern cli- 
mates it will grow, but does not flourish; and although there is at 
least one fine specimen in Kew UHrdcns, it is not, from all I have 
heard, a tree suited to this climate. 

My story seems to show that in the reclamation of waste 
lands we must not be in a hurry. Nature is sure, but from our 
point of view, slow. Bremontier, and those who worked with 
nim, began in a small way. We may be sure that experience 
had to be bought at more or less expense^ and it was not until 
the success of his methods had been proved that the French 
Government seriously took the matter in hand. Bremontier 
was a true patriot. He worked solely for the good of his 
country and for posterity. He bad no idea of immediate profit, 
either tor himself or his contem]>oraries. He drew his modest 
salary as inspector general of roads and bridges (for ho was an 
official of the state department of " PonU et Cluiium'eg), but 
looked to no further profit. He lived barely long enough to see 
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the resin flow from his first plaiitinrrs. He pointed out, i 
were, the way to the promisea land, tut, for himself, he onlv 
saw tlie promised land " in his mind's eye." It is good for us to 
bear this fact in mind, for many reformers of the present day 
seem, in questions of land management, to look only for imme- 
diate result*, and to be actuated by the not very noble sentiment 
of " bother posterity, what has jKraterity done for me ? " 

There has been a good deal of talk of late about the reclam- 
ation of waste lands in this country, and the opinion t>f sume 
seems to be that worthless soil presents a glorious opportunity of 
wasting money. These are questions concerning which I cuunot 
speak to you as an expert, bat it seems cert^n that the problem 
of reclamation must differ with the drcumatauces of soil and 
situation, and that it is far more easy to do the wrong thing 
than the right. The first thing necessary is to find a Bremontier 
to show the way. We shall want a Bremontier to show us the way 
out of the pestilential quagmire which we Londoners are making 
by dint of large ex|)enditure in the estuary of the Thames. W e 
want a genius and enthusiast who will do for the bogs of Ireland 
what this great Frenchman did for the Landes of Gascony.' 
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I PK0P08E to devote the time allotted to me tins evening to 
the subject of water supply generally, illustrating my remarks 
by a snort description of the works furnishing water to the 
inhabitants of this City of York. 

WTien I was a boy my ideas with reeard to the sources of 
water for domestic use were naturally derived from the 
experience of those early days. 

In the yard adjoining my father's house was a pump, and I 
was told that it stood over a well which had been dug mto the 
ground to a certain depth at which water was found. 

All our neighbours in the town obtained their water by a 
similar contrivance, and when I went a littieway into the country 
1 found there were wells open to the surface without pumps, 
and from which the water was drawn up in a bucket by means 
of a rope, I could see the water when I looked down the well. 
No further explanation being forthcoming, I naturally con- 
cluded that below ground there was universally distributed a 
store of water, into which it was only necessary to sink a well 
and lower a bucket to obtain as much as was wanted. 

I have reason to believe that in those days my conceptions of 
the underground reservoir weni shared by many of my elders 
and betters, and, as it may be that some now before me have 
even now no very cltw* notions on the subject, I will try and 
thi»w some light upon it. 

It is estimated that about five-sevenths of the whole area of 
the earth's surface is covered with water, either the salt water 
of the oceans and seas, or the fresh water of inland lakes. 

Now from this enormons area of something like 145,000,000 
Bquare miles, the sun is always drawing up the water in the 
sliape of invisible vapour into the atmosphere by the process of 
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evaporation, and thc^ a 



L this country usually contains aboui " 



1^ jwr cent, of this aqueous vapour. 

The wanner the air the more capable is it of absorbing and 
holding moisture, and the gresiter the quantity held (he lifihtjer 
becomes the air. From water surfaces the amouat of evaporation 
is on the average about equal to the rainfall ; in cold climates 
it is probably somewhat less, and in hot climates somewhat mon*. 

The Dead Sea in Palestine has no known outlet, vet the 
waters of the River Jordan are constantly [Kiuring into it 
without raising its level, which is 1,300 feet below the Merli- 
terranean. What the river pours in the sun regularly pimips out. 

Again, the Mediterranean itself is another notable example 
of the enormous quantities of water constantly being taken up 
into the air, for notwithstanding the volumes delivered into it 
and the inland seas connected with it by the larger rivers, such 
as the Rhone, the Po, the Danube, the Dnieper, the Don, and 
the Nile, this ia insufficient to make up for tne evaporation, as 
it is found that almost at all times the current is setting 
inwards from the Atlantic through the Straits of Gibraltar. 

From the land moistened by rain evaporation also goes on, 
until after a season of drought there is practically nothing 
more to take up, and its amount varies very much according to 
the character and configuration of the surface- 
Now let ua see what becomes of all this water so taken up 
into the air. A quite familiar illustration will suffice to tell us. 
Suppose you are sitting in a warm room on a winter's night 
with lights burning, the aJr will from several sources become 
charged with moisture, in the same ""ay *s is that passing over 
the sun-warmed surface of the ocean. Tlie glass of the windows 
is kept cool by contact with the cold air outside, and you will 
find that inside it is covered with a thick misty film, forming 
possibly in places into decided streams running down to the 
frame. This, as you are all aware, is the resnlt of condensa- 
tion. The warm air of the Toom in circulating about comes 
against the cold glass, is eoole(L and thus made incapable of 
holding as much moisture as before, and therefore deposits it 
upon the window. 

This is jiLst what happens when waiTn saturated nir meets 
with a current of cooler air, as frequently occiii-s when 
warm winds, blowing across the sea, touch the Innfl. The 
invisible aqueous vapour is first condensed into mist, forming 
clouds, and when still further chilled aggregates into drops and 
falls to the ground in the shape of rain, and under suitable 
conditions as snow or hail. 

In this country the pri-vailing wind is fn>m the south-west, 
and brings the moist urf-iharged air from the Atlantic. It is 
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not surprising, therefore, that on the west and south coasts 
there is more rain on the average of years than on the east 
My friend Mr. SjTnons has shown this very clearly on what 
he calls a Hyetoftrapliical Map, a copy of whieli lie has been 
good enough to allow me to show you. 

Those parts of the country where it has been found from 
long series of observations that the least rain falls, are coloured a 
very light blue. This is, broadly speaking, along the east 
coast, and forms a zone in which the average annual rainfall 
is less than 25 inches. Then another zone in wliich it ranges 
between 25 and 30 inches, is coloured a slightly darker blue. 
Between 30 and 40 darker still, and so on in succession until 
the heaviest falls are reached near the coasts of Wales, Cum- 
berland, and the West of Scotland, being over 75 inches. 

Where the land is the highest the rainfall is the greatest ; 
this is natural, because the mountains rear their cold heads up 
into the air and act as condensers. The darkest coloured spots 
are therefore in Cumberland and North Wales, Some of you 
may possibly have noticed in this country with what persistence 
a cloud sometimes seems to hang about at the top of a moun- 
tain you have wanted to ascend. On the isolated elevated 
peaks of the Alps, even wtien the wind may be blowing strongly, 
this is often seen in a peculiarly interesting shape. The sky 
all around may he bright and clear, excepting just on the lee 
side of such a {>eak, where a little cloud may be seen apparently 
attached like a fluttering grey flag. The wind brings up the 
warm moist air ; immedjately it touches the chill summit the 
moisture is condensed, and passes on some little distance to lee- 
ward as visible vapour, but is soon re-absorbed and lost to view, as 
it gets beyond the influence of th<? condenser. This is therefore 
not a stationary cloud, but one which is constantly being formed 
and as constantly being destroyed. The wind keeps bringing 
up the moisture-charged, but in^'isible air, and the mountain 
top condenses it temporarily in passing. In these cases the con- 
densation is only carried to the extent of creating mist or fog. 

On a summer evening you often see mist apparently rismg 
from the surface of low-lying land ; this is really only due to the 
condensation of the vapour in the warm air by the cooling ground. 

The dew upon the grass, the moisture upon your wiuaow, the 
cloud u|>on the mountain-top, an^l the showers which water the 
earth, are all the results of condensation, and condensation is 
due to differences of temperature. 

Many years ago on a voyage; to Brazil in tlie old " Great 
Western *' we stojiped to coal at St. Vincent, one of the Cape de 
Vonle Islands, a bare sand rock, with scarcely a trace of ii-gc- 
tation, and we were twid that th«.-y had not had a drop of rain 
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for over a year. This pitiable condition was due I presume f 
the fact that the island had, during that period, never got 
siifficicntly cool to act aa a condenser. 

Now let us see what becomes of the rain after it has fallen 
upon those parts of the earth — for example, our own island — 
wnicli arc fortunate enough to get it in sufficient qimntity, and 
with fair regularity- This depends — ns by a moment's considera- 
tion you will realise — ujtou the nature, shape, and material, of 
the surface upou which it falls. If upon the steep slated roof 
of a house it runs rapidly down to the eaves' putters, and from 
them by the downspouts more rapidly still to the ground, or the 
drains. Thence it passes into a stream or river, and so on 
ultimately to the ocean, whence it came. When the rain 
ceases the r*xif soon dries, because there are no hollow places 
where the water can lodge, and there is no percolation through 
the slates into the house. The rain that falls upon a paved 
street does not get away so rapidly as from the roof. First, 
because it is not so steep, and second, because there are slight 
hollows at the joints and other places where the water lodges and 
remains. Most of it mns off by the gutters, hut some of it is 
evaporated and some of it may sink into the ground. 

In these two cases the behaviour of the ram depends princi- 
pally uiwu the artificial circumstances of the surfaces, and 
examples might be multiplied of many various divergencie* 
from simple natural conditions j but it is not necessary that I 
should particularise tlicm, and I will pass on to consider what 
happens in open country. 

A few examples will suffice to mark the differences. 

Take first such a district as that popularly known as "the 
Lakes" in Cumberland and Westmoreland. There the hills 
are formed in great part of hard unfissured rock, into which 
the rain cannot percolate, principally because of its density, and 
partly because the slopes are steep and the water runs off 
rapidly into the watercourses and rivers and on to the sea 
witiiout ninch appreciable diminution in volume. Some loss of 
course there is by evaporation. If the rocks were absolntcly 
bare, (piite impervious, and ns steep aa a house roof, it would of 
course be very small indeed, but this is rarely the case. More 
frequently a great part of the surface is covered with eitiier a 
thin layer of disintegrated i-ock or gravel into which some of 
the rain percolates, or with turf or other vegetable growth 
which absorbs yart. and holds another part until it is evaporated. 
It has \}cen ostiinat'cd that from such a district from 7 to 10 
inches of the annual rainfall is thus accounted for, which would 
be about one-eighth of the average annual fall. 

It is interesting to point out uere that such a map as iSx. 
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^fmom, before referred to, is almost certain to indicate at a 
Ciance two things in addition to what it actually professes to 
show; that ia to say, wherever yon notice the darkest blue 
patches you may rightly conclude, 1st, that they mark lands 
of high elevation ; and, 2nd, that these lands consist of rocks 
which have maintained their altitude because of their hardness 
and power of resisting the wearing down, or, as geolofipsta call 
it, the degrading influences of air and wind, rain and frost. 

Now compare this lake countiy with the chalk downs of the 
south of England. In many places these are fairly steep, and 
the wat«r would pass off quickly, but for the extreme porosity 
or easy permeability of the subsoil. Generally the downs are 
covered by only two or three inches of soil and fine grassed 
turf offermg a slight obstacle to the free percolation of the 
rain into the chalk below; and, as a matter of fact, there are 
no surface streams in the higher parta of a chalk country. 

As in the former case, absorption by and evaporation from 
the vegetable covering take place, and water held by capillarj- 
attraction in the up))er part of the subsoil ia also drawn iip by 
the snu and air aua evaporated ; but there is here the essential 
difference that a large percentage of the rainfall ])assL's away 
out of sight into the ground, part of which is absorbed into the 
mass of tlie chalk, and the rest mns through fissures and amon" 
flint veins to some natural or artificial outlet at a lower level. 
On the south coast the water may be seen running out of the 
base of the chalk cliffs and meandering through the shingle 
beach to the sea. Inland it apjtears in the sliape of strong 
springs, as at Croydon and Carshalton, where they go to form 
the rfver Wandle, a short tributaiy- falling into the Thames at 
Wandsworth. 

In the London basin a good deal of the rain fallint; upon 
the chalk-outcrops to the north and south, passes under the 
tertiaries, and is recovered by means of wells sunk through the 
impervioua overlying beds and pumped up for domestic and 
trade purposes. 

In tile case of my native town above referred to, the circum- 
stances were these. The upper strata for 10 to 20 feet in 
depth consisted of poMius sana or gravel, into which the rain 
percolated until it was stopped by a bed of impervious clay 
upon which the gravel rested. This formed the bottom of an 
niiderground reservoir, and if a well were sunk down to tiie 
clay and lined with open jointed brickwork or rubble, the water 
soaked through from the gravel, and could bo obtained by 
means of the pump. It is evident however that this reservou- 
could not be inexhaustible. Such a store is merely a bank. If a 
man puts £100 iuto his credit, he can at his convenience draw 
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out ten instalments of £10 each, but he cannot draw i 
without Kgaiu repleniishing liis credit. 

This caae of my own youthful experience, bo far as it waa 
utilized, w«s one of the simplest that, can occur. The wells 
were all shallow, the clay-bed was for all practical purposes 
the bottom of the reservoir and the quantity of water it would 
hold was strictly limited, and eacli well only lasted out a few 
months in time of drought- Under other geological conditioni 
the (juautity of water yielded by a well maybe increased by deep- 
ening it, as would bethecase in the water-hearing partof tbechall; 
by enlarging the area from which the water would be drawn ; 
for the well must be regarded as the apex of an inverted codc, 
towards which, when pumping is going on, the water gravitates 
as it were down its sloping sides. The lower, therefore, the 
well is sunk the larger will become the cone which can be ex- 
hausted by pumping. Or a well may be made more productive 
in a district cousistmg of interstratified beds of pervious aad 
impervnouB material by sinking through one of the impervious 
beaM which for the time beiufj has formed the bottom of the 
well into a pervious or wat«r-carrying bed below, this bed 
having in one direction or other an outcrop exposed to the 
surface where the rain can fall upon and charge it. Varied, 
however, much as the conditions may be in different localities 
the fact remains that the quantity of water obtainable from 
underground sources depends entirely upon the amount of rain 
which gets into them. Thus, If it were to hap[>en here as it 
does in the island I have mentioned, that it did not rain at all 
for a whole year, probably every one of the hundreds of wells 
drawing water from the chalk in London would be exhausted. 

lieferring again to the old pump at home, I need hardly say 
that it has long since been abolished with all its fellows and 
replaced by a public supply distributed by pipes under pressure, 
such as uow exists in the great majority of the towns of this 
country. This change has come about partly on account of the 
great convenience of the modem system, but principally because 
of the e^nls resulting from the old state of things. 

Thus within a few yards of our family pump was also the 
family privy, and when in later years I bggan to realise the fact 
that between the privy pit and the well, there was the freest inter- 
communication through the open gravelly subsoil, my sensations 
were not of the pleasantest Now-a-days it makes me shudder 
to think of the abominable conditions under which the whole 
community was living, and I can understand why the death-rate 
at that time was over 30 in a thousand. The tovm was not a 
large one, but I now know that from 150 *« 200 persona ied 
every year on account of this charmingly simple circulating 
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syetem of sewage disposal and water-supply. The fitteat only 
urvived the treatmeut. 

The reform that took place in my native town thirty years 
ago has beeo repeated in hundreds of others, but the sort of 
works has had to be varied in each case according to the local 
topographical and geological conditions of its neighbourhood. 
I will refer shortly to a few of these different types. 

First, however, it must be understood that in any public 
system of supply, where the water has to be conducted through 
many miles of street mains and house service pipes, it is 
necessary that there should be some initial propelling force te 
overcome the friction, and to raise the water to the varying 
levels of the district and to the upper floors of houses. Ttiis 
pressure is usually obtained by commencing the main distri- 
Dutiug pipe in a reservoir placed at a sufficient altitude, or, in 
exceptional cases, in pumping continuously into the mains by 
means of steam or other machinery. 

The reservoir is the preferable and almost universal arrange- 
ment, as it not only furnishes the pressure, but it provides a 
store or reserve of two or three days' consumption as a safe- 
guard against accidental interferences nath the means of 
supply beyond itself, and it is called the service reservoir, because 
whatever may be the original source from which the water is 
obtained, it must first be delivered into this reservoir before it 
can be " served out " or distributed to consumers in the town. 

There are two great divisions under which all sources of 
water supply may be classed, viz ; — " above-ground " and 
"under-ground" sources. We have already seen that of the 
rain faUing upon the earth, one part is re-evaporated; a second 
part runs over the surface, forming streams, rivers, and lakes ; 
and a third part percolates below the surface into the ground, 
either where its mass is pervious, or by way of interstices, or 
open cracks and fissures, 

The second part replenishes above-ground sources, and the 
third part under-ground sources. 

Some towns are so situated that the water for their supply 
can be taken from above ground, that is from a river or natural 
lake, within a reasonable distance, and at a sufficient altitude 
to flow by gravitation into their service reservoirs. Other 
towns may be bo located that water can be obtained also by 
gravitetion, but where it may be necessary to collect the water 
from a ^veu watershed or drainage ai-ea into reservoirs artificially , I 
constructed to contein it ; because, first, no natural lakes exist ; 
and, second, though there may be small rivers or streams they 
are not large enough in dry summer weather to furnish thtt 
([uantity the towTia may require. 
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These are called storaf»e or impounding reservoirs, and i 
have been constnicted in larg^ numbers by damming up the 
valleys on both sides of the Pennine range of hilU, for the 
supply of water to the manufacturing towns of Lancashire and 
the West Riding of Yorkahire. 

Again, towns situated like York, upou such a river 3^ the 
Ouso, but not much alwve sea level, can obtain an ample supply 
without the necessity of making storage resen'oirs — because 
the river is large enough at all times to meet the demand npoii 
it ; but to Bet againnt this they have to incur the cost of pump- 
ing the water up into tlie service reservoirs, in order to provide 
the necessary pressure for distributing purposes. It will thus 
be seen that "above-ground" or surface water supplies are 
again sub-divided into what are known as " gravitation " and 
" pumping " works. 

Under-ground water, on the other hand, almost universiilly 
requires pumping works. Tliere are a few cases in whi('h water, 
after passing for a distance umler-grouud, reappears in the shape 
of springs at a sufficient elei-ation to supply the service reser- 
voirs of some fortunate towns, but as a rule under-ground water 
has to be recovered bv the sinking of wells and the use of 
pumping machinery. In this countrj' the chalk and the new 
red sandstone are the largest sources of under-ground water 
supplies, but there are also many wells in the oolites, mountain 
limestone, ami other water-bearing strata. 

Now let us sjiy a few words on the different qualities of water, 
for you are all aware that waters may differ in various ways, as 
much as many manufactured articles. During the first stages 
of its formation, viz., evaporation and condensation, all water is 
practically alike pure ; but even whilst still in the air, and 
before it has readied the ground in the shape of rain and snow, 
its quality is affected by dust and smoke, which you can eaaily 
see, and by the more finely divided jKirticles always floating 
about in the atmosphere, but which you cannot see, excepting 
in a bright beam of light in an othenrise darkened room. A. 
striking illustration of the relative deterioration which takes 
place by mere contact with the air in different situations is to 
De found in snow. In the mitldle of a large town its virpn 
purity of whiteness is dinmied in a few hours, but ont on the 
oi>en mountains it is retained for days unimpaired, simply be- 
cause the air is cleaner in the one place than in the other. 

By flowing over the surface of the ground the water which 
reaches the earth bright and clear rapidly becomes affected, as 
can be seen in any country stream after a few hours' hea\'y rain. 
It then rushes along muddy and turbid, and varying in colour 
according to the geological character of eveiy distnct. '''^s- 
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of course, arises from the fact that in flowing over the land 
the thousands of tittle rills wliich go to form the stream, 
abraile or rub off the surface of the 8oil,carrj'ing away its particles 
in suspension. Thus, in a district smh as the neigh hourhoofl 
of Cardiff, in South Wales, where the marls of the old red 
sandstone prevail, the flooded streams are of a bright brownish 
red colour. In parts of Sussex, in the Hastings sand country, 
the streams are always more or less turbid and grey, on account 
of the flneness of the material and the ease with which it is 
washed off the ground. Then, again, we are all familiar with 
the colour of the streams flowing from peat mosses both in low- 
land and hill districts, a water which, when seen in a deep 
reservoir, is apparently the colour of strong coffee or porter. 

In addition to these impurities which we can see, water 
which passes slowly imderground through the various rocks, 
snch as chalk or limestone, actually dissolves and carries away 
parts of them in an invisible form. Thus, a chemist will tell 
you ihat a water as bright as crystal may contain, by analysis, 
20 or 50 grains of some salt of lime in every gallon. Although 
you cannot see this, you can readily feel it, for the presence of 
dissolved lime imparts to a wat«^r the character or hardness, 
and if you attempt to wash your hands in it you will find it 
impossible without the aid of a very large quantity of soap. 

On the contrary, water obtained from springs in such a 
formation as millstone grit is nearly perfectly soft, and a bath 
in it is almost like bathing in oil, and yon can clean the skin 
readily without tlie use of soap. The difference arises from the 
fact that the chalk is readily soluble by the water, because 
it always contains some carbonic acid taken from the air, and 
the millstone grit is a silicious rock not easily dissolved. 

In certain parts of the earth, waters are found which, having 
become impregnated with sulphur or iron, or magnesia, throngn 
coming in contact with rocks containing these substances, are 
used for medicinal pur|)ose8, and have led to the establishment 
of spas such as Bath, Harrowgate and Malvern in this 
country, and of Carlsbad, and others well known on the Con- 
tinent At some of these the water issues from the ground 
at an abnormally high temjierature, and in the district recently 
desolated by earthquakes and volcanic eruption in Now Zealand, 
fountains of boiling water are scattered over a large area. Here 
the ejected water, highly charged with silicic acid, has in the 
course of ages, formed a series of terraces, some brilliantly white 
and others a delicate pink, which are most beautiful objects, 
and have been sj>okcn of as the eighth wonder of the world. 
It is feared that these have been destroyed by the recent 
catastrophe. 
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In addition to these various ways in which the cliaracter t^n 
water may be altered aft«r it has reached the earth by taking 
up mineral matters both into suspension and solution, its quali^ 
may also be imiiaired by contact with organic matter b(jth of 
vegetable and animal origin. About the vegetable little need 
be said, because for all practical pnrposes it is quite harmless. 
The most familiar illustration of its presence is the colonr, 
before refeiTcd to, imparted by jieatj which may when not 
present in great excess be entirely disregarded. 

The contamination which is really and seriously objectionable 
ja that produced by the excreta of animals, especially of man 
himself. Water obtained from rivers would therefore naturally 
fall under suspicion, because these are the main di-ains of the 
country and receive the washings of manured lands and the 
sewage of the towns. The Janger is however much mitigated 
by a beneficent previaion of nature, viz., the process of oxidation, 
'tile noxious substances forming animal excreta are generally 
speaking held together very feebly by their chemical affiuititis, 
and the free oxygen contained ia running water attacks them 
immediately it comes into contact ^vith them, and speedily and 
absolutely transmutes the great bulk of them into inert and 
quite harmless compounds. It is now thought that minute 
living organisms play an important part in this operation. 
That sucTi a conversion takes place has been proved by thou- 
sands of chemical analyses, and it is demonstrated by the 
evidence of our senses, and the very fact of the continued exist- 
ence of many of our rivers in practically the same condition 
for generations. In very populous manufacturing districts, 
however, where the town populations are generally congregated 
along the banks of the rivers the most serious pollution takes 
place, both from sewage and trade refuse, so much so as to 
render the water totally unfit for human consmnption. In 
these districts impounding reservoirs have almost universally 
been constructed among Uie hills, and water suitable both for 
domestic and manufacturing purposes has thus been obtained. 

London, the largest city in the world, still obtains H7 per 
cent, of its supply from the Rivers Thames and Lea, and its 
acknowledged position as the healthiest large city in the world, 
goes far to prove that the water cannot possibly be anything 
but safe and wholesome. It is only right, however, to jniut 
out that during the last twenty years most of the towns 
situated upon the banks of these rivers have, under pres- 
sure of the law, ceased to discharge crude sewage into them, 
and have carried out works for its interception and treatment 
upon land, or by some chemical process, so as to render it 
prattically harmless. But for tills tact, and the improvements 
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siraultaiieously effected in their settling and filtering appliances 
hy the Water Companies, the supply to Lnmlnii would by 
this time have been greatly discredited, and pablic opiiiioii 
wool liave demanded its supersession. Now, the reports of alt 
the chemists who are constantly examining it, prove conclu- 
sively that the quality of the water, as delivered to the 
consumers, is steadily improving rather than deteriorating. In 
passing, I may say that these examinations are becoming more 
interesting every year, as scientific men devise new methods, 
and it would appear as if we were now opening out (juite a new 
epoch by the device for localising, enumerating, an<l classifying 
the minute li\'ing organisms which exist in all waters, and are 
known by the name of bacteria. So far as these researches have 
alreaily gone, it is comforting to learn that whilst a few indi- 
\-idnnlB may occasionally be found which are injurious, the 
immense majority are not only harmless but positively beneficial 
in a wat«r containing them, and, moreover, some anthoritiea 
contend that it is the function of the harmless creatures to ^ 
devour and exterminate the harmful. 

After these few desultory remarks, which have only just 
touched the main points of the general subject, let us for a few 
minutes see how they apply to the waterworks of York, some 
particulars of which have oeen kindly furnished to me hy the 
Secretary, Mr, J. D. Watson. The first works of public 
supply for the city were established in the year 1682, at the 
Lcndal Tower, adjoining Leitdal Bridge, the water being 
pumped from the river by two horses, and distributed through 
pipes formed of bored-out trunks of trees. About 1790 a st«am 
engine was erected at the same spot, and in 1799 the works — 
which up to that time had belonged to a family of the name of 
Thornton — were sold to a Company, who raised the tower and 
effected other improvements. They had then an engine of 
18 h.p., capable of^ pumping something over 200,000 gallons in 
twelve hours. Half the city was supplied for two hours on 
Monday's, Wednesdays, and Fridays, and tlie other half on 
Tuesdays, Thursdays, and Saturdays. At the begiiming of 
this century only 1500 families took water from these works, 
many others obtaining it from water corti at a jienny a bucket, 
or about a £ per 1000 gallons. Between ISOO and 1810 iron 
pipes were first laid to replace the " old trees." At that time 
no attempt was made to filter the water. In lH4ti a new 
comjiany was formed, under an Act of Parliament, with a 
capital of £JSO,000, who purchased the old undertaking, and 
established new works on the present site, at a |wint about a 
mile and a half above Lendal Bridge, under tlie advice of the 
lat« Mr. James Simpson, Ci^Hl Engineer, of London. In I87t>, 
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further Parliamentary powers were obtained, aud the works 
were enlarged for the Companj by Messrs. T. and U. Hawksley. 
The drainage area of the river down to the point of intake ifl 
over 1200 square miles, and embraces the wat^rshede of f lie 
Swale, the Ure, and the Nidd with their numerous tributaries. 
It extends nearly sixty miles in a north-westerly direction from 
York, aud rises up to 2320 fo«t above the sea at its hi^Iiest 

Coint, near Kirkby Stephen ; along it-s western and northero 
oundaries the cievation averages 1230 feet, and at its most 
easterly fjoint it is only 39 feet. 

Covering so large a tract of countrj- from west to east, and 
varying so greatly in elevation, we may expect to find a marked 
difference m the rainfall ; and this is the fact, for near the 
western ridge it amounts to 60 inches, and at York itself is 
under 27 inches per annum. Probably, the average annual 
rainfall over the whole area will approximate to 32 inches. It 
is not ejisy to estimate how much of this will run off by the 
rivers, but between 30 and 50 per cent, will be re-evaporated, 
and some will percolate into the ground and he lost, so far as the 
river is concerned. The extent of the watershed area ensures, 
however, that there will always be a sufficient supply for the 
[topulation to be ser\-ed without the necessity of constructing 
impounding and storage reservoirs, I should expect that in 
times of the severest drought the flow in the river past the 
watem'orks will never be less than 100 million gallons a day, 
which is 40 times as much as York now needs. 

The watershed area varies not only in elevation and r^nfall, 
but very considerably in its geological formation. Proceeding 
from east Ui west, it embraces middle and lower oolite, lias, 
new red sandstone, magnesian limestone, lower red sandstone, 
millstone grit, Yoredale rocks, and mountain limestone. From 
the millstone grit and some of the red sandstone the water will 
be soft, but there is evidently u consIdGrable area — at all events 
where percolation largely takes place — of limestone and other 
such rocks, for the mixed water as it reaches York has a hard- 
ness of 12 to 13 degrees on Clarke's scale t that is, it contains 
nearly 13 grains of carbonate of lime, or its equivalent in every 
gallon, and it must therefore be classed as a somewhat hard water. 
This, although probably no drawbai-k for drinking, is un- 
doubtedly disadvantageous for washing, manufacturing, and, I 
believe, cooking purposes. At Lancaster, in the a<ljoining 
county, the water is ootained entirely from sjirings in the mill- 
stone grit, and its hardness is only about one degree, and coiis&- 
?uently the quantity of soap requiivd there will bo only « 
raction of what is needed by a similar number of people ju 
Yprk. Possibly this is not an unmixed advantage. 
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The rivers draining the wnterslieJ flow principally through 
an agricultural district, anil are not polluted by luaimfacturinB 
refuse, like the Aire and Caliler in neighbouring valleys, and 
there are no large towna u[K>n them from which they are fouled 
by sewage. Bon)bridge. a town of 5,000 inhabitants, is the 
Dearest, being situated upon the river Ure, about twenty miles 
above York. In all ordinary times any pollntinp matter which 
passes into the river there will have disappeared by oxidation 
lonp before it reaehea the point of intake. Analyses ]>rove that, 
so far as chemists can j'nc^, the water is delivered in the city 
pure and wholesome. 

In the higher portions of the watershed area there are patches 
of peaty laud, and therefore it occasionally happens in the 
autumn that the water comes down with tile characteristic peat 
stain, but to an extent which i« ({uite immaterial. 

At the works the water is taken into three subsiding reser- 
voirs, holding together 6,800,000 gallons, or three days' supply, 
in which the heavier suspended matters are deposited, and tnen 
passes on to the filter beds which have an area uf nearly 10,000 
square yanls, and are formed in the usual way of gravel and 
sand, and which remove all traces of tiirbidity and leave the 
water bright and practically colourless. 

After liltration it is pumped through a 21 inch cast iron pipa 
up to the service reservoir at Sevems Hill, a height of IIO feet 
above summer river level, and for some time each day over a 
stand pipe 20 feet higher. From this elevation the pressure is 
sufficient to force tno w&t«r through all the mains which dlfr- 
tribute it in the city, and to deliver it into all the houses where 
it can be drawn in abundance by simply turning a tap. By 
these arrangements half-a^ton of water is now supplied at the 
price of a bucketful a generation or two ago. 

As delivered into your houses yon may take it for granted 
that the water ig clean and pure and wholesome, hut care must 
be exercised to prevent it« being fouled after delivery and . 
before use, Househohlers as a rule are very neglectful in this 
resiMJct. In London many districts receive only an intermittent 
aapply, and therefore it is neceasary to have cisterns to store 
during, say twenty-two hours each day, the wat«r that is 
delivered in two. 

Now 1 have come across many people living in good houses 
who have not the faintest idea of the condition of this cis- 
tern or oven know where it is. From vcar end to year end 
it has remained uncleancd and become ttie receptacle fur dust 
and dirt, dead binis, dead mice and crawling creatures of all 
kinds. Frequently too, the cistern is situated m an uuventitated 
and nearly inaccessible attic, and its overflow pijw is connected 
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direct with the hoiL'ie drain, and therefore leads the cases fto. 
the sewers right up into the water. Tlie thoiightTessness of 
educated people about this matter is utterly disgraceful. I ain 
glad to know that in York your supply is constant, and cisterns 
are therefore not generally rcquiretf, but it behove„<i every head 
of a family to ac<^uaint himself with the details of all the 
internal water and drainage arrangements of his house and to 
assure himself for the sake of his wife and children that neither 
the water they drink nor the air they breathe is in any way 
contaminated by causes within his own control. 

In conclusion, 1 wish for two minutes to call your special 
attention to tiie usefulness of adopting a regular and systematic 
course of water drinking as a preservative of health. 

I believe there exists very largely a quite erroneous impres- 
sion on this subject, and in consequence many people are in the 
habit of drinking too tittle. I believe that every adult jwrson, 
especially if past middle age, should drink tliree to four pints of 
pure water every day, for the purpose of dissolving and remov- 
mg from the system the products of disassimilation and waste. 
If this b not done accumulations of crystalline matters are apt 
to take place in the organs, producing disease of the most paia- 
fui and flistressing character. Ha^-ing been myself a sufFerer, 
I am anxious that my experience may be useful to others, 
especially as it has already been confirmed by the testimony of 
large numbers. The drinking should be done systematically, 
viz., on an empty stomach at least one hour before a meal, and 
verj' little fluid should be taken whilst eating solid food. By 
preference the water should be hot, that is to say, over ISU" 
Fahrenheit. Hot water thus taken is most useful in curing 
indigestion, and indigestion, in my opinion, is at the root of 
many of our more serious bodily ailments, 1 cannot now go 
into further details, but I feel that it is not inappropriate in 
dealing with my subject to-night, under the anspices of a society 
having the improvement of the health of the people for its 
object, to refer thus shortly to a remedy so simple and yet so 
efficacious. 

To all those who ha\'e the cause of Temperance at heart — of 
whom I hope we have a large majority in this room to-night — 
it will be interesting to learn that systematic hot water drink- 
ing has been proved in America to be destructive to the appe- 
tite for alcohol, and I myself have heard of cases within the 
last few mouths of men losing the desire for their grog at bed- 
time after a few weeks of hot water. 



CLOSING GENERAL MEETING OF THE 
CONGRESS. 



The closing General Meeting of the Congress was held on tne 
afternoon of Friday, September 24th, at the close of the 
Sectional Meetings, The President, Sir T. Spencer Wells, 
Bart., took the Chair, supported by the Lord Mayor and other 
members of the Local Committee, and the Chairman and 
Council of the Institute. 

The Secretary reported that 150 Members of the Institute 
had been present during the Confess, and that 250 tickets 
had also been taken by Associates of the Congress. 

Votes of thanks were passed to the President, the Local 
Committee, the Judges and others who had been engaged in 
the work of the Congress and Exhibition. 

The following reports upon the subjects brought forward for 
consideration at the Sectional Meetings were read by the 
Senior Secretaries of the respective Sections. 



Bbctios 1.— sanitary SCIENCE AND PREVENTIVE 
MEDICINE. 

I have to report that in Section I. the proceedings commenced by 
the ['resident. Professor de Cbaumont, delivering a diacouTHe which 
placed the Section at once in pOHHession of Ihe tacts of our present 
position as to the cauaation of disease, and marked the standpoints 
trom which the papers to be submitted might tie most profitably 
considered. The question of Cremation, raised by Mr. William 
Eassie, C.E., and by Mr. Wilson Bobinson, F.L.S., and in which you 
yourself. Sir, take such great interest, evoked an amount of kindly 
criticism from ecclesiastics, engineers, chemutc, and other authorities, 
so that Cremation may now be said to have entered the more popular 
field of public discussion and opinion in this great county of Yorkshire. 
The temperate manner in which its merits and demerits were discussed 
is an augury of the impartial mind with which it will be received by 
the people of the " North Countrie." 

The Conference of Medical Officers of Health, which formed part 
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of this Section, considered the position of the Medical Officer witli 
reference to his appointment, tenure of office, qualification for the 
post, and his primary duty, — viz., that of controlling infectious dise&s*^. 
These questions were raised in papers by Dr. Bruce Low, Dr. Eldw&rd 
Seaton, Mr. F. Vacber, and myself. That we as Health Officers have 
still much to learn, was keeiuy appreciated ; but those coming from 
various populous centres had also much to impart. This Conterenoe 
will not have been held in vain if it only render those less £&irly 
abreast of present opinion more alive to the welfare of the communities 
committed to their charge. 

The Section continued the following day to entertain various 
important subjects, amongst which a paper upon the Influence of 
Milk in the Causation of Disease, was introduced by Dr. LouU Parkes ; 
and one upon the Sphere of Work of Sanitary Associations, b; the 
Bev. J. M. lAmbert. These subjects proved of special interest t-o 
the ladies. 

Year by year the papers in this Section become more numerous and 
more valuable ; and I would ag&in suggest that the Section be sub- 
divided, or that another Section be added to embrace Sanitary Legis- 
lation and Administration and kindred subjects. I trust the Council 
of the Sanitary Institute will take this into serious consideration. 

The Section terminated its tabtoura with sucoess, in harmony, sad 
it is to be hoped with profit. 

JOHN F. J. STKES, 

Hanorarij Stcretary. 
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SEcnos n.— EN'GIKEEBING AND AHCHtTECTCEB. 

This Section met at the Museum, and was opened by the Preaidt 
of tbe Congress, who briefly introduced the President of the S 
Mr. Baldwin Ziatham. 

Mr. Latham read his remarkable address, on "The Influf 
Oround-u'ater on Health," showing an unusual amount of ongini 
research, and personal labour and expense in the preparation t 
record of these researches. 

Tbe Dean of York proposed the vote of thanks, which was secondl 
by Mr. Rogers Field, and carried with acclamation. 

It was announced that Profesgor Robinson could not attend thronf 
pressure of business, and his paper on " Biver Pollution " was i 
by the Senior Secri^tary of the Section. 

Mr. Tickers Edwards' paper was postponed till the next day. at hia 
request: and the discussion took place on Prof. Robinson's paper. 

Surgeon-Major Black, Pnifpssor Hope, Mr. Rogers Field, Mr, 
Henry Law. Colonel Jon«s, Major Flower, Mr. Torbotton, and Mr. 
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George Darling (of Lueds), took part in a lively discuaBJoo, which 
turned chiefly upon the relative mei-ita of the sulici and liquid dispoHiU 
of sewage. 

The President, in Bummiog up. pointed out some of the advantages 
of Sewa^ Farms over which his experient'e bad been exercised. 

The Meeting then adjourned for lunch. 

On resuming the sitting, papers were read by Alderman Bowntrra 
and Mr. T. H. Harrisson, on Municipal Work, which led to a lively 
discussion, in which Mr. H. H. Collins. Mr, Lvon, The Lord Mavor, 
Mr. North. Mr. Rogere Field. Dr. Ewart,' Mr. Whitaker. Mr. 
Tarbotton, Major Flower, Mr. Syraons, Mr. Maguire, and Mr. Uanson 
took part. Mr, Ttomitree and Mr. Ilarrisson answered. 

The Meeting closed with the reading of Sir. Tattersall's paper. 

i'BiDiV, Sbptbmbbb 24T1I, lSfi6. — This Section was continued in 
the Library, afti*r the opening Address of the President of Section II. 

Mr. Qass then read his paper, and Mr. Kdwards followed ; the 
discussion of which — and Mr, Tattersall's — was opened by the 
Senior Secretary of the Section, and continued by Messrs. 
Tarbotton, Sogers Field, Harrisson, D&rley, Gass, Denham, and 
Emplage. 

Mr. Rogers Field announced the speedy publication of the work 
of the Cowls CDmmitt«e. 

The authors oE the papers liaving replied, the President rammed 
up : and the general feeling was that the businees of this Section was 
well and usefully done, and would prove of good service to ths cause, 
Thaoks were voted to the authors of the papers. 
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EDWARD C. EOBINS. 

Honorary Seeretary, 



-CHEMI8TRT, METEOHOLOGT AND 
GEOLOGY, 



The President of the Congress (Sir Spencer Wells) attended at ths 
Museum and introduced Mr. W. Wliitaker, F.G.S., President of the 
Section, who delivered a very liv&ly and extremely interesting Ad- 
dress, dealing chiefly with the water question from a geological 
aspect, as he very neatly expressed it : " Two of the chief problemB 
in matters sanitary are to get good water, and to get rid of bad 
water." And he brought the matter home in a most practical way by 
giving the details of half a doeen gross cases of errors in sanitary 
matters. He concluded with a protest against the notion which 
some persons desire to foster, that those who study science in « 

Eurely abstract spirit are superior to those who apply their scientific 
nowiedge to the needs of social life. The Address was listened to 
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with great attention and ftpproval throiigbout, and a vote of th&nks;* 
moved by Alderman Bowntree and seconded by Mr. S. W. North, 
was carried unanimously. 

The first paper, by Lord Brabnzon, on the desirability of caring for 
the body as well as for the mind, and entitled " Open Spaces and 
Phyeical Education." waa, in his Lordship's absence, read by hia 
Private Secretary. The diacuaaion (but that ia hardly the correct term 
where unanimity prevailed) proved the wide-spread approbation 
which Lord Brahazon's ptforta in this direction have obtained. 

Mr, Charles Eoberts followed with a paper entitled " On Medical 
Ciimatology : a scheme for defining Local Climates by combined 
Meteorological and Phenologica! otoervation." This object is aJso 
self-evidently a desirable one, and was supported by every s{>eaker 
except Surgeon-Major Black, who pointed out that inasmuch as finely 
grovtn men were to be found in many manufacturing towns where no 
tree could grow, there could hardly be a close connection between 
plant life and human health. 

Dr. Percy Franklaiid'a paper on "The Filtration of Wol^r for 
Town Supply," gave an abstract of his recent observations on London 
waters by tbe methods first suggested by Koch, and showed how im- 
portant was the purifying influence of clean fine sand. 

The remaining papers had to be read in abstract in consequence of 
the shortness of time, but will be found printed in ejclento, viz. : " On 
the Sanitary Condition of the Country, with special reference to Water 
Channels," by Dr. R. T. Cooper, and " On the Collection and Storage 
of Eain and Drinking Water, with a description of a system for carry- 
ing out the same," by yurgeon-Major Fringle, M J>. 



G. 1. 8TM0NS, 

Honorary Secretary, 



MEETING OF SUBSCRIBERS TO THE LOCAL FUND, 

HELD AT THE GUILDHALL, YORK, 

ON THURSDAY, THE 11th OF NOVEMBER, 1886. 

W. HEED, Estj., F,a.S., iif the C'hjub. 



In opening the proceedings, the Honorary Secretary (Mr. 8. W. North) 
explAined that the object for which thej were met w&s to give an 
account of their stewardship in promoting the success of the Sauitary 
CoDgreas and Exhibition lately hi'Iii in Tork. The Cougreas was on 
the whole most satisfactory, and he thought that any person who 
took part in it could not fail to have been impressed with the fact that 
the papers read were above the average, and were full of sound and 
useful knowledge. Besides the Congress, there was an Eihihition in 
the Fine Art Institution, which he could testify, from his slight 
acquaintance with the subject, was in every sense a lery good 
Exhibition. The sanitary Exhibits were exceUent, and received most 
careful inspection from the public. The number of persons who 
attended was not so large as that in some more populous towns, 
but was larger than was at first anticipated. The Institute had 
kindly lent the use of the Exhibition for the purpose of holding a 
f4u for the benefit of the two leading Medical charities in the city — 
the York County Hospital and the Dispensary. The/i*;; was a very 
great success, the total receipts being j£L06 16s., which was to 
be divided between the two institutions. The whole of the pro- 
ceedings, both of the Congress and Exhibition, were highly satis- 
factory, reflecting credit upon the city and those who hod taken 
an active part in them. He could not close these reqiarka without 
expressing the great satisfaction it must he to every citizen of York 
that the city possesses so large and commodious a building as the 
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Fine Art Institution, without which it would have been quit«> impost' 
Biblii to have held such d gathering in York. No local fund could 
have been raised to erect a, building large enough to hold all the 
sanitary exhibits, and it behoved the citizens to keep it in a proper 
state of efficiency, in order to fulfil the many useful functions, which 
were more and m«re rcijviired for the discussion of common objects 
of interest, such as the late Eihibition, The whole of the local expeusea 
of the Congress, itc., had to be borne by the Local Committee, and 
when the subscription list was opened it was very fairly responded 
to, but not so liberally as he at first anticipated. It waa estimated 
that between £600 and £700 would be needed, but only £506 was 
eubscribed. Great prudence ami economy had thus to be exercised 
in every department, but notwithstanding this the subscribed fund 
was not sufficient. Thanks, however, to a sum which was placed at 
their disposal by the trustees of the Social Science Congress held in 
York iu 1SG4, they were able to present a clear balance sheet. Out 
of the same fund it had also been decided to pay the eipenses of the 
Hospital and Dispensary fiu. He had received a letter from the 
Secretary of the Sanitary Institute expressing the Council's appreci- 
ation of the very complel* and satisfactory arrangementa made bv the 
Local Committee, and it was no doubt due in a large measure to 
those arrangements that the Congresa proved so successful. 
The following resolutions were then adopted : — 
"That the Treasurer's statement of accounts now read be rereiv«d 
ftnd adopted, and that he be authorised to pay the same. That Mr. 
Alderman Brown, Mr, C. M, Luden, and Mr. Alderman Howntree 
be requested to audit the samo, and that after audit a copy of the 
proceedings at this Meeting be forwarded to each subscriber to the 
local fund." 

"That the beat thanks of this Meeting be presented to the Right 
Hon. the Lord Mayor of York (Mr. Aid. Terry) for the courteous 
manner in which his Ijordahip discharged the duties of Chairm&n of 
this Committee, and for tlie hospitality showTi by his Lordship and 
the I^dy Mayoress to the Members o£ the Institute during its recent 
Congress in York." 

"That the best thanks of this Meeting be presented to the Bov. 
Canon Fleming, B.D., for his kindness in presiding at the ArtiEana' 
Meeting, and for the valuable services rendered by him at the Con- 
TorsaRione," 

" That tlie best thanks of this Meeting be presented to Dr. Naylor 
for the raliuble eerrices rendered hj him on the occasion of th« 
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Conversazione being held during tbe recent Meeting of the Sanitary 
Cougress ill Torli." 

'• That the best thanlis of this Meeting be presented to Mr. Skerry 
for bia kindness and trouble in organising and carrying out the details 
of the Artizaus' Meeting in the Festival Concert Boom in ao satu- 
&cto[7 a manner." 

" That the beat thanks of this Meeting be presented to the Bev. 
Canon Buina for hia kindness in organising and carrying out an 
Antiquarian Bamble through the City." 

" That the thanke of this Meeting be presented to the Committee 
of the Wilberforce School for the Blind, and Mr. BucUe, Superinten- 
dent, for their liberality in allowing the School to be open to the 
Members of the Institute during the recent Congresa, and for the 
valuable services rendered by the Pupils of that Institution at the 
recent Conversazione, under the direction of Mr. William Bamby." 

" That the best thanks of this Meeting be presented to the Bev. 
E. 8. Carter and the Eev. A. S. Commeline for their kindness in 
acting as Honorary Secretaries to tlie Conversazione Committee and 
for thc-ir valuable services." 

" That the best thanks of this Meeting be presented to Mr. 
Alderman Close (ex-Lord Mayor of York) for the courteous manner 
in which he has discharged the duties of Honorary Treasurer." 

" That the best thanks of this Meeting be presented to the Council 
of the Sanitary Institute of Great Brittun, for Its liberality in placing 
at the disposal of the Local Committee the Exhibition and Staff free 
of cost, for one evening, in aid of the Funds for the Fete organised 
on behalf of the York County Hospital and York Dispensary, and to 
Mr. Box, the Curator, for bis courteous assistance in connection 
therewith." 

" That the best thanks of this Meeting be presented to the Chair- 
man and Directors of the York New Waterworks Company for their 
hospitality to, and for the admirable arrangements made for, the 
Members of the Institute to inspect the works of the Company, at 
Acorn b Landing." 

" That the best thanks of the Meeting be presented to the Directors 
of the York United Glas Light Company for their kindness in allowing 
the Members of the Sanitary Congress to visit their works." 

" That the best thanks of the Meeting be presented to the House 
Committee of the York County Hospital for their kindness in allowing 
the Members of the Sanitary Congress to visit the Hospital." 

" That the bent thanks of the Meeting be presented to the Directors 
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of the Xorth Eft-itern Bailway Company for their kindneaa in allow 
tlie Members of the SaDitury Con<t''*^^^ t" *'«'* their works." 

"That the cordial thanks of this Jleeting be presented to the 
Very Bev. the Dean and Chapter of the Cathedral for their kindness 
in allowing the Members of the Sanitary Institute to visit the 
Cathedral and Cr'ypt." 

*' That the thanks of this Meeting be pi-e-sented to the Coaneil at 
the Yorkshire Philosophical Society for their liberality in placing at 
the disposal of the Eieeutive Committee the Theatre and Library of 
the Museum for the use of the various Sections, and for granting 
Members of the Institute free admission to the Museum and Gronndfl 
of the Society. 

" That the thanks of this Meeting be presented to the President. 
Secretjiry. and Members of the York Subscription Library for their 
kindness in allowing the Library to be open for the use of the 
Members of the Institute during the recent Congress in York." 

".That the thanks of this Mewting be presenteil to the CommittM 
of Management of the York Institute of Popular Science and Litera- 
ture tor their kindness in allowing the Institute t« be open for the 
use of the Members of the S&nitary Congress during the recent 
Meeting in York." 

"That the best thanks of this Meeting be presented to K, TV. 
Boyce, Esq., Governor of York Oaetle, for his courtesy and kindness 
in allowing the Members of the Sanitary Institute, attending the 
Congress at York, the privilege of visiting the Prison and the Buina 
of Clifford's Tower." 

" That the thanks of this Meeting be presented to the I^ord Mayor 
and Corporation of the City of York for their kindness in permitting 
the Members of the Sanitary Congress to visit the Fever Hospital, 
for their liberality in placing the use of the Council Chamber at the 
disposal of this Committee, and for their co-operation in promoting 
the success of the Congress and Health Exhibition." 

"That the thanks of this Meeting be presented to the Local 
Hon. Secretaries of Section I, : Sanitary Science and Preventive 
Medicine, vii., Henry E. Spencer, l.b.cj.; Francis H. Weeks, f.ejj.s. 
Section II.: Engineering and Architecture : M. J. Adams, G, J. 
Monson, a.m.ikbt.ca Section III.: Cbemistrj, Meteorology, and 
Geology : T. Gough, B.so., f.c.s. ; H. M. Platnauer, a.e.b., f.g.s. ; and 
to the Hon. Secretaries to Local Sub-Committees, 3. H, Adams and 
Mr. Coimeillor Procter." 
"That the best thanka of thia Meeting be presented to Mr. Biu 
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(Master of the Torbahire School for the Blind), Mr. PUlnauer 
(Curator of the Torkshire Philcwophical Society), Mr, RobinRon 
(Master of the Blue Coat School), and H, E. Spencer, Esq., for their 
valuable serTicea at the recent Conversazione and Hospital and 
Dispensary Fete, and to Mr. Holmes for the gratuitous loan aud 
ninnaaiPniBiit of the Oiy-Hydrogen Light on the last occasiou," 

■'That the best thanks of this Meeting be presenteil to the Com- 
mittee of the York Industrial Schools for permitting the Members of 
the Sanitary Coogresa to visit the Boya' School at Marygate, and the 
Girls' School, Lowther Street." 

" That the best thanks of this Afeeting be present«d to the York 
and Leeds Press for their valuable Beports of the Meetings of 
ConijTQss and of the Health Exhibition." 

"That the cordial thanks of this Meeting be presented to the 
Subscribers to the Local Fund." 

Proposed by Mr. Luden, seconded by Mr. Skerry, and carried by 
acclamation, '*that the thanks of the Citizens are due to the 
Subscribers to tho Local Fund, for having promoted bo interesting 
and successful a Congress and Eihibition," 

Mr. Luden proposed a vote of thanks to S. W. North for his 
valuable services, which was carried by acclamation. 

Mr. North, in reply, referred to the valuable aid he had received 
from Sir. Wilson, the Assistant Secretary. 

W. EEBD, Chairman. 



A vote of thanks to the Cbairmnn was also carried by acclamation. 
8. W. NOETH, Hon. .frt. 



REPORT OF THE JODCES OF THE EXHIBITION, 
YORK, 1886. 



We, the Endersigned, the Judges appointed by the Council, bee 
leave to recommend to tho Council the foUowing distribution of 
Medals and Special CertiGcates, and of Certificates of Merit. 

Exhibits which have already received Medals at prerious Exhi- 
bitions of the Institute are escluded from awards of Medals, but 
those Exhibits to which a second Medal would otherwise be awarded 
receive Special Certificates, and these are distinguished in the following 
lists by asterisks. 

Objects exhibited or invented by any of the Judges themselvea are 
excluded from awards oC Medals or Certificates; consequently the 
" Dececo " Water-closet and Flushing Cistern, exhibited by Messrs. 
Cliif & Co., which is an application of an invention of Mr. Bogers 
Field, is excluded from any award. 

The BrciiAEBsox Medal for an Exhibit aELBCTBB fboh thb 
ENTIRE Ex&iBITlox viiU be awarded by the Judga t» com ofpr»-emineiU 
merit oalt/. 
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MEDALS Aim STAERED CEETEFICATES. 
CLASS I.— CONSTRUCTION AND MACHINEKY. 

Casebousnk & Co., Wat UartUjml, for Faija's Cement Tea 

Machine. 
OxEEB lIosi'iTiLs ASD IIcTs Factohy, London, for Dceker Port 

Hospilal. 

Harkib, J. F. & G., London, for Moulded Wood Decoration. 
KlxwoETHT, E. N., ft Co., Oidham, for Equipoise Wringing and 

Mangling Machine. 
•UoGOTT, W. & K., Sradfm-d, for Opener for Fanlight and -Skylight. 
Wateepeoof Papee and Cantab Compant, Lojwim, tor WUIesden 

Paper Boofing. 
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CI^ASS n.— SEWERAGE AND WATEH SUPPLY. 

■Cliff, J,, & Sons, LeeiU, for Imperial Porcelain Bath. 

•Geeejjau-, J., ManeltttUr, for Steam- Washer. 

•Mobbell's SANiTiHt Appliance Compani, Manthetttr, for Portable 

Cinder Sifting Ash Closet. 
*MorLB'a Eakts Closet Company, London, for Moiile's Earth Closet. 

CLASS in.— KEATING, LIGHTING, AND VENTILATING. 

Davis, H. & C, & Co., London, for Enamelled " MetroiJolitan " Om 

Cooking Stove. 
•Datis, H. & C, & Co., London, for Fibre Asbestos Open Gas Fire. 
•FocLDS, E., Lttdt, for Crabtree Kitchen Bange. 

WOODHOUSB AND EaWSON ElECTEIC SuPPLT COMPANY OF GeEAT 

Beitain, Bradford, for Magnetic Cut Out for Electric 
Lighting. 
•WooDHOCBB AND Kawbon Electbio Supflt Compass of Gbeat 
Bbitaih, Bradford, for Incandescent Lamps. 

CLASa IT.— PEBSONAL HYGIENE, FOODS. FILTERS, AND 
DISINFECTANTS. 

ATLBBBimY Daibt Co., London, for Exhibit of Dairy Appliances. 

•Caltebt, F. C, & Co., Mantihtster, for Carbolic Acid for Disinfec- 
ting Purposes. 

De. Jaegeb's Sak itaet Woollks Sibtbm Co., London, for Sanilaiy 
Clothing. 

•Hancock, F. & C, Dvdiey, for Machines for domestic use, 

•Lton, Wasiungton, London, for Lvon's Steam Disinfector. 

Wabd, E., &, Co., Bradford, for Exhibit of Sanitary Clothing. 

WiLBEEFoBCB ScHOOL POB THB Blind, YotTc, for Wickerwork (uid 
Bnisbes. 



CERTIFICATES OF MBBIT. 

We further recommend thnt Certificates of Mfrit he awarded to 
the undermentioned Exhibitors : — 

CLASS L— OONSTEDCTION AND MACHINERY. 

Cliff, J., & Sons, Leedt, for Hall's Hanging Tiles. 
Cuff, J., & Sons, Letds, for White and Coloured Glaned Bricks. 
CoBDiNQiJiT, T. & So5, Bradford, for Improved Fibrous Plaster Work. 
Ddfft, M. C., & SoK, Lomlan, for Immovable '* Acme " System of 
Solid Wood Block Flooring. 
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Hindu:, Xobtok & Co., OliHiam, for Acme Door Check and Spring' 

(double action). 
Kenwobthy, B. N., a, Co., Oldham, for Paragon "Washing Machines.. 
NtDDTrKaAUt & Cb., Great Orimtb}j, for Method of Wood Block 

Flooring, 
Smith, B., & Co., Coalinlle, for Vitreous Floor Tilee. 
Wo&TUiT FntG CiAT CouFAirt, Letdi, for Widie and Coloured 

Glazed Bricks. 
WoBTLBT FiBE CjJiY Coup&NT, Leeds, for Salt-glaaed Bricks. 
WitiGHT & Co., London, for Fireproof Filing Blocks. 

CLASS U.~SEWEBAGE AND WATBB SUPPLY. 

Abajus & Co., rori, for 30 Qallcm Combined Flush-tank and On 

Interceptor. 
Bajlby & Co., London, fwr Woodman's Stonewaro Screw Plug i 

Collar, for uccess to Drains. 
BUJTHW.VITB, H., & Co., Lee/tt, for Siphon Action Water-fr 

Preventor. 
BcEN it Baillie, London, for Galvanized Cast-iron Air-tigbt luspi 

tion Chamber and Drain Pipes. 
Buon & BiiujB, l-aiidon, for "Eclipse" Apparatus for Testing I 

and other Pipes. 
BtTBH & Baiujb, London, for Indiarubber Bxpaudiiig Plug J 

Dram Testing. 
Baeebtt, H. J., Jfull, for Steel Wheel for Sanitary Carta. 
Casbbous^b & Co., Wat liartUpool, for Schaible's Apparatus I 

the Estimation of Carbonate of Lime in Cement. 
Clii'f, J., & Sons, Leeda, for White Bnomelled Sinks. 
Cuff, J., & Sons. Ludt, for White EnamelU-d Urinal Floor C 
Cliff, J., & Sohb, Leedt, for SItaplea Beveraible Qullj. 
Cliff, J.. & Sons, I^edt, for " Imperial " Slop Sink. 
PoTTEB, G. W,, London, for " Sipnozella " Pipe Fastening. 
Peilufs, W., & Son, London, for Bronte's Air-tigbt Casl^-iron 1 

hole Cover, 
Tbott, H^ London, for Bib Valv«s for Hot and Cold Wat«r. 
WaiTE, W. P., & Co., Lmul<yt, for Nicholl's Hospitel Pail. 
WoaiLBT FiBB Cl4T Compast, LttdM, for White Enamelled Sinks. 
Wobtlbs FltE ClAT CoMPANi, Le^la, for Simpson's Street Gully. 
WBAOa, T., & Sosg, Barton-on-Trent, for Mawbey's Joint for 3ton»- 

ware Pipes. 



CLASS ni.— HEATING, LIGHTING, AND \'BNTILATING. 

Grbbkau., J., MatuJietttr, for Marsh-Greonall Begenerative Gas 

Heating Stove. 
HiNDLBT, E. S., Doniton, Doriet., for Alcanar Vertical Steam Engine, 
WiLsuH, Chas., & Sohb, Letdt^ for Badiating Gas Fire. 
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WooDHOtsB nKD Bawboh Elbctbio Supply Compant of Great 
Bbitus, Bradford, for Combination Plug and Metre Bridge 
(Dnvies and Moynhan's Patent). 

Wbight, J,, &, Co., Birndntjham, for large Gas Cooking Stove. 

CLASS IV.— PEESONAL HTGIENE. FOODS, FlLTEfiS, AND 

DISINFECT AJ:*TS. 
AYixssitRE DiiBr Co., London, for Butter Squeeang Macbine. 
BoLOSACHj, A. J. M., London, for Chocolate Paste. 
Bi'BBocGUs, Wellcome, & Co., Lortdca, for Preparations of Digestive 

Ferments. 
BifHBocuHB, Wbllcosib, & Co., London, for " Lanolin " Soap. 
Calvert. F. C, & Co., Mandietter, for Preparations from Carbolic 

Calvert, F. C. & Co., Mancketter, for Carbolic Acid Soapa. 

Claek, E., & Co., Ijoruion, for Optiuus Coffee Extract. 

Dillon, E. &, C, Yarl; for Ventilating Corsets. 

Db. jAGuea's Sakitabi Woollen Stsieu Co., London, for Cunel'a 

Hair Clothing and Bedding. 
EDHDNDa, Job., London, for Cliutneys. 
Hanoocx, i\ & C, Dttdleif, for New Cooker and Steamer. 
Jetbs' Sanitart Compounds Co., London, for Perfect Purifier, 
KiNU &, Co., Hull, for Fiahbum's Tubular Befrigeratora. 
Kino & Co., Hull, for llahbum's Scarboro' Freeaer. 
Longford Wiek, Ibon, and Steel Co., Warrinyton, for Wood's 

Double Woven Oalvaniied Steel Wire Spring Mattress. 

NOBTH OF EnOIAND ScHOOL FUKSISHINO CO., Darlimfton, for West 

minst«r Single Desk, with Sliding Top and Convex Suppor 

to tlie Seat. 
Scott, A. & B., Olat'jow, for Improved Oat Cakes. 
Sesn, C. H., London, for Preserved Fruits. 

ToBBANDE, W. H., Edinburgh, for Uuska, Oat Cakes, and Shortbread. 
Wabd, E., & Co., Bradford, for Hjgeia Corset. 
Ward, E,, & Co., Bradford, for " Arachne " Flannel. 



EXHIBITS SELECTED FOB FUBTHEB FRAGTIOAI. 



With regurd to the fo!lo«ing Eihibits, the Judgca are unable to 
give their decision until they have submitted the Exhibits to a more 
complete and extended practical uxamination than is possible at the 
ExhiWtion : — 

CLASS I.— C0N8TEUCTI0N AND MACHINEBY. 
Cabebol'bnb & Co., Wat J/artUjiool, Portland Cement. 
Saititart Dry Limb Co., Liverpool, Dry Mortar. 
Sasitabi Dri Lim£ Co., Liverpool, Sanitary Dry Lime. 
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CLASS n.— SEWERAGE AND WATER SUPPLY. 
Aj)AM3 & Co., Fort, Sewer Ventilator and Sewer Gas Deodorizer 

for Manbolea. 
BiTttN & BAirj,iB, Lrmdon, Combination Batb Fittings. 
CLirr, J., & Sows, Leedt, "CeciJ " Slop Sink with Flushing Bim. 
DouLTOS & Co., London, Lavatory Valves. 

DotLTOif & Co., London, SelE-fldj listing Joints for Stonewaj« Pipes^ 
GaAr, .T. "W., & Son, Loitdon, ifowotson Wat«r Softener. 
Maionbs, p. a., London, Ury Water-ai if toning Process. 
White, W. P., & Co., London, Drj Cloaets. 
Wraog, T., & Son, Swadlincote, Haseall's Safety Joints for Brail 
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CLASS IIL— HEATING, LIGHTING, AND TENTILATIVG. 



.SoLUB Waterspbay Ventilatibg Co., London, Electric Lighting 

by Primary Battery, 
DortTON & Co., London, Open Portable Eadiating Tile Stove for Gas. 
Ualk, R. W., & Co., London, ExhauBt ami Downcast Ventilators. 
HoNEruAN, J. Glasgow, Diaphragm Ventilator, 
KiSG & Co., IfuU., Phillip's Ventilator. 
Kite, C, & Co., London, Exh&uat, Do\TUca8t, and Chinmey-breoat 

Ventilators. 
TOBEAKCE, W. H., EdinhurffJi, " Torkabireman" Qfks Oven. 
Whigbt, E. G., fti-(#moufA, Reliance Chimney Cowl, 



CLASS rV.— PERSONAL HYGIENE, FOODS, FILTERS, AND 

DISINFECTANTS. 
Baii£T & Co., Lonilon, Irving'8 Filter. 
Bxrstow, J., Ptmtefract, Combination Watflr Filters. 
BuBBOuoHS, Weluxjmb, & Co., London, Malt Extract. 
Calvibt & Co., ManehegUr, Boropbenol. 
Crates, M. A., & Sow, Yort, Coloured Confectionery. 
Doin^TON & Co., London, Improved Manganoua Carbon Filter. 
DDEfiN, T., A Sons, Fork, Mineral Waters. 
Gittkns, C. E.. London, Queen Filter. 
Leaoh, T., Vork, Mineral Watera. 
Letbb, Bros., Warrington, Sunlight Self-washer Soap, 
Maqnetic Filteb Co., London, Spencer's Magnetic Filt«r. 
Maionen, P. A., London, Filtre Rapide. 
Montgomerib, J., Glasgow, Malt Bread and Biscuits. 
Sanitary Dbi Limk Co., Liverpool, Sanitary Dry Lime Disinfecting 

Powder. 
SiucATBU Cabbo?( Filter Co., London. Improved Silicated C^bon 

Filters. 
WoouiBT, Jauxb, Sons, St Co., Manehttier, Sanitary Rose Powdor. 
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SUPPLEMENTARY REPORT OF THE JUDGES ON THE EXHIBITS 
DEFERRED FOR FURTHER PRACTICAL TRIAL. 



Out of the forty*two exhibits deferred for further practical trial, fta 
mentioned in the Report, the fiillowing were stibniitted by the 
exhibitors ; — 

CAaBBouRVK & Co., IVm/ Hartlepool, Portland Cement. 

Sanitakv Dby Lime Co., Limrpuol, Dry Mortar. 

•Sanitarv Dry Lime Co., Liverpool, Sanitary Dry Lime. 

Bubs & Baillie, London. Combtnalion Bath Fittings, 

DouLTOs & Co., London, Lavatory Valves, 

Dori.T(jN & Co., London, Sol f-adj noting Joints for Stonewarf Pipes. 

•Gkay, J. W., & Sox, London, Howataon Water Softener. 

White, W. P., &. Co., Lmulon, Dry Closets. 

Wkag», T., & Sos, tiivadlineuU, Hassall's Safety Joint* for Dmna. 

•,f>jLr8 Watebspbat VESTiLATrsrt Co,, /.oodon, .&>lii» Watersprajr 

Ventilators. 
•.-tloLUs Watebspbat Vkntilatixo C<)„ l^ndon. Larsp Ventilating 

G^ St«ve. 
•HoHEVStA^, J., Qlatgov.; Diaphragm Ventibtor, 
WaioaT, E. G,. Purttnmuth. Keliance Chimney Cowl. 
•Bailev it Co., lAiiulon, Irving'a Filter. 
BuBRonoHB, Wellcome, & Cu., l^ndon. Malt Extract. 
CaI.tbbt & Co., ManthaUr, Bora- Phenol. 
Cbavkt, M. a., &, Sos, Toric, Coloured Cunfectionery. 
DiTFiN, T., &. Sosa, York, Mineral Waters. 
GiTTBSs, C, E., London. Queen Filter. 
Leach, T.. Vork; Mineral Waters. 
Leveb, BEoe., IVarriTUjlOTi, Sunlight Self-washer Soap. 
•Maosetic Filteb Co., l^ondon, Spencer's Magnetic Filter, 
MoXTGOMERiE, J., Qliuifow, Malt Bread and Biscuits. 
■Saxitaby Dev IjIVB Co_ Livrri>ool, Sanitary Dry Lime Oiitinfi^ling 

Powder. 
SiLicATED Cabbon Filter Co., London, Improved Silicatvd Curboa ' 

Filters. 
WooLLEY, Jaues, Sosa, &. Co., ifnnduttti; Sanitary Bose Powder. 
FBtsBit, J., Lrrdt, Atlas Telephone. 
The Sta!(hope Co., Liuited, Loiuloit, Electro-Magnetic Telephone*. 



We i-eeomrnfiiid that -Modals sli.uilJ b.' iiwanleJ tn tli.- midet 
mcDtiooed Eshibitars -.— 

Doui,TON &, Co.. Lnmhflh. fur Self-adjust in ft Juint for Stom-w-a 

White. W. P.. & Co., Z-onrfyn, for NicJiolls' Soot and Salt Closet. 
WitAOR, T., & Son, BurUtn-mi-Tr^m, fur Hassall's Joint for Stona* 

ware Pipes, 
M. A. Cb*ve>- & S.1S, Tort, for Coloured Confectioner v. 



We also recommend that Certificates of Merit should lie awurded t 

the lULdermenfioned exhibitors : — 
Bims & Baii.lie, Lomlon, for Comhination Bath Fittings. 
Bbbboughs, Wbllcomb & Co., hnndun, for Malt Extract. 
Calveht, p. C, & Co., ManchMtur, for Boro-Pheiio! 
MosTooMEHiB, J., Olittffoio, for Infant Husks and Niiraerv Biscuits, 
The Stanhope Co., Limited, London, for Electro- Magnetic Tel»- I 

phones. 
WooLLEY. James, & Co.. Maiirhr»ttr, for Sanitary Rose Powder 
Letbb Bros.. Warrinijton, for Sunlight Soap. 



BnoAi> & Co., Paddln-jton, for Rock Buff Facing Bricks. 

This waa exhibited at Leicester, but the ttstinR was not completed in I „ 

for the lust Report 

We have not yet had sufficient opportunity of testing the exhilnta 
marked with nn asterisk, and they are therefore of necessitf 
deferred for a future Report. ' 

We regret that we are unable tn recommend tlie award of the^ 
Richardson Medal. 



W. H. COEFIELD. Chairman. 

A. WTNTEB BLYTH. 

W. EASSIE. 

KOGER.S FIELD. 

HENRY LAW. 

.1. WALLACE PEQOS. 

il.S.iXON SNELL. 

ERNEST TURNEK. 



CLASS v.— MISCELLANEOUS ARTICLES OF SANITARY 
INTEREST NOT INCLUDED IN THE ABOVE CLASSES. 

^EoLpH Watebbpbat Ventu.atiho Co., London, Bing'a Acoustic 

Mechdnical Telephones. 
J. Fbaseb, Leede, Atlas Telephone. 

The Stanhope Co., Limited, London, Electn>-Magnetic Telephones. 
Thb SxANnoPE Co., Limited, London, Sing's Acoustic Mechanical 

Telephones. 

Stanford's Joints for Stoneware Pipes, and Stott'a Gaa Governor, 
which have gained Medals and Starred CertificateB at previous 
Exhibitions, are now so well known, and their Merits are so fully 
appreciated, that the Judges do not think it necessary to make any 
further award for them. 



(Signed) W. H. CORFIELD, M.A., M.D., Oxon,, Chairmi 
A. WTNTEE BLTTH, M.E.C.S. 
F. 8. B. F. De CHAUMONT, M.D., F.R.S. 
W. EASSIE. C.E., F.L.S., F.G.S. 
itOGEBS FIELD, B.A., M.Inst.C.E. 
HENEY LAW, MlnstCE. 
J. WALLACE PEGGS. A.M.Inst.C.E. 
H. SAXON SNELL, F.E.I.B.A. 
ERNEST TTJENEB, F.B.I.B.A. 

LOUIS PARKES, M.D., 

Secretary to Ihe Judgti, 



APPENDIX. 
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EXAMINATIONS IN SANITARY SCIENCE FOR LOCAL 
SURVEYORS AND INSPECTORS OF NUISANCES. 



BOABD OF EXAMIN£BS. 
Capt, DotroLiB Galtob, k.h., c.b., d.o.l., f,b,b. 

A. WiNTKB Bl.TTH, M.B.G.B. 
PbOF. W. H. CoBMEUJ, U.A.L0!(I>., m.d.osos. 
PbOF. Fi 8. B. F. DE CUAITMOST, M.D., y.B.s. 
BOOEBB FlKLD, B.A., U.INBT.C.E. 

W. H. Michael, q.c, I'j3.s. 
Louis Pabkbb, u,d. 

PfiOy. H. BOBINSOK, M.INST.OJS. 

U. Saxok Shell, f.b.i.b.a. 
J. F. J. Stkes, b.sg. pub. hhaltr, m.b., f.b.c.b. 
M, Oolb Tarbotton, m.inst.c.h., f.o.b. 
Ebnebt Tuekkb, r.B.i.B^. 

%tpttm. 
Q. J. SruosB, r.B.a. 



The great and mcreaaing importance of the duties devotving upon 
Loc&l Surveyors and Inspectors of Nuiaances in connection with the 
various Acts reiatijig to Public Health, the Sale of Food and Drugs, 
Ac,, led the Council of the Sanitary Institute of Great Britain to 
eatablish Voluntary Examinations, t« appoint a Board of Examiners, 
and to grant Certificates of Competency t-o Local Surveyors and 
Inspectors of Kuisance-s. 

Visitors duly appoint«d bv the Local OoTernment Board and 
various bodies connect«d with the practical application of sanitary 
science are invited to be present at the Examinations. 

The Eiaminations are arranged in two grades, and are intended 
to enable Local Surveyors and Inspectors of Nuisances, or persona 
desirous of becoming such, or of ot^aining the Certificate of the In- 
stitute, to prove their competency in the subjects of Examination. 
A register of Successful Candidates is kept at the Ollices of the In- 
stitute, and a copy will be forwarded to Local Boards and Sanitary 
Authorities on application. 

Each Examination occupies a portion of two days. On the first 
day the Examination of Surveyors occupies four hours — viz., from 
11 a.m. till 1 p.m., and from 4 till 6 p.m., and consists of wTitten 
papers only. Inspectors of Nuisances have two hours' written exami- 
nation on the first day — viz., from 1.30 p.m. till 3.30 p.m. On the 
second day the Examination, for both classes, commences at II a.m., 
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aod is vivd voce, with one or more questions tx) be answered in wril 
if deemed neceBaary. A Certificate of Competing', nigned by the 
Examiners, is panted to siicceBsfid Candidates, entitling them to be 
designated as " Certificated by the Sanitary Institute of Great Britain." 

As one person may, under the Public Health Act, 1875, be both 
Local Surveyor and Inspector of Nuisances, the ExaminAtions are 
BO arrnjiged that Candidates who desire to do so, ran enter for botli 
Examinations on the same occasion, but they are not advised so to do. 

Candidates are required to furnish the Board of Examiners with 
satisfactory testimonials as to personal character, and to pive two 
weeks' notice previous to presenting themselves for Examination, 
stating whether they wish to be examined as Surveyors, aa Inspectors 
of Nuisances, or as both. The fee for Examination must be paid 
to the Secretary, by Post-Office order or othem-ise, at least sir days 
before the day of Examination. On the receipt of the fee, a ticket 
will be forwarded admitting to the Examination. 

The fees payable for the Examinations are as follows : — 
As Surveyors . , . . £5 Be. 

As Inspectors of Nuisances . . £2 Ss. 

Unsuccessful Candidates are allowed ta present themselvea a f 
time without additional payment. 

Examinations are appointed to be held for the year 1887 : — 
On Thursday and Friday, June 2nd and 3rd. 
On Thursday and Eridny, November 10th and 11th. 

The Forms to be filled up hy Candidates and their recommendera 
previous to Examination will be supplied on application to tho Secre- 
tary, 744, Margaret Street, W, 
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SYLLABUS of SUBJECTS for EXAMHTATIOII. 



FOE LOCAL SUSVETORS. 



Laws autd Bye-Laws — A thorough knowledge of the Acts sSecting 
Sanitary Authorities, as f[u- a# they relatw to the duties of Locd 
Surveyors ; also, of the Model Bye-Laws issued by the Local 
Oovemment Board. 

SxwsBAGB AND DaiiNAOE — The Sanitarj- principles which should be 
observed in the preparation of schemes for, and the construction 
of. Sewerage works; the ventilation and flushing of sewers and 
drains ; the internal drainage and other Sanitary arrangements 
of houses, privies, wat«r-closets, dry-closets, and the removal of 
refuse : the Sanitary details of Builders' and Plumbers' work. 



I 



BXAMIITATIOKa. I 

Water Supply of Towsa and HouaEB — The Sanitary principles 
which should be observed ia the preparation of schemes for, aud 
the construction of, Water-works ; the various ways in which 
water is likely to become polluted, and the best means o£ ensur- 
ing ita purity. 
Bbodlatios Dt Cbllae DwBixDiGS A3CD LoDODiQ HoiTHBs — General 
principles of Ventilation ; the amount of air and space necessary 
for men and animals ; the means of supplying air, and of etisur- 
ing its purity. 
H10HWAT8 AND Stbeets — The Sanitary principles which should be 
observed in the construction and cleansing of streets and roads. 
All persons who have passed the above Examination and received 
the Certiiicate for Local Sun-eyors are, by virtue of Laving so passed, 
entitled to become Life Membera of the Institute, upon payment 
of Five Guineas, in addition to the fee paid for the Examination. 



FOB INSPECTOES OF NTJISiNOES. 

A thorough knowledge of the Provisions of the Act« and Model 
Bye-Laws relating to the duties of Inspector of Nuisances — also 
of the working of the Sale of Food and Drngs Act. 

A fair knowledge of the principles of Ventilation, and the simple 
methods of Ventilating Eooms — Measurement of Cubic Space. 

A knowledge of the Phvsital Qiaracteristics of Good Drinking Water 
— the various ways in which it may be polluted, and the means 
of preventing pollution — Methods of Water Supply. 

A knowledge of the proper conditions of good drainage. 

The advantages and disadvantages of various Sanitary Appliances for 
Houses — Inspection of Builders' and Plumbers' work. 

A knowledge of what constitutes a Nuisance, arising from any Trade, 
Business, or Manufacture. 

A &ir knowledge of the characteristics of good and bad Food (such as 
Meat, Fish, Milk, Vegetables}, so as to be able to recognise un- 
soundness. 

Some knowledge of Infectious Diseases, and of the Regulations affect- 
ing persons suffering or recovering from such diseases. 

A knowledge of the best Methods of Disinfection. 

Methods of Inspection, not only for Dwellings, Cellar Dwellings, 
Dairies, and Milk-Shops, but of Markets, Slaugfater-Housei, 
Cow-Sheds, and offensive Trades. 

Scavenging and the Disposal of Kefuse. , 

All persons who have passed the above Examination and received 
the Certificate for Inspectors of Nuisances are, by virtue of having so 
passed, entitled to become Life Associates of the Institute, upon 
pavment of Three Guineas, in addition to the fee paid for the Exami- 
nation. 



■ 
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EXAMINATIONS FOR LOOAL SURVEYORS Alilb' 


Thtfol 


INSPECTORS OF NUISANCES. 


hwing Candidate* reuived Certijloata dv.ring the year 1886^ ] 


LOOAl, StTBTEYOBS. ^^| 


Nov. 12, 


Akdebsom, John Rbis, Norwood, S.E. ^^H 


June 4, 


Beabd, E. T., Lincoln. ^H 


Nov. 12. 


Cobweb, John F., Hampstead, N.W. ^H 


Nov. 12, 


Mbtcalf, Jons W., York. ^H 


June 4, 


MoBLET, J. G., Forest Gate, E. ^H 


June 4, 


PittRY, "W. Hesbt, Monkfltown, Co. Dublin. ^^| 


Nov. 12, 


Smith, CnA.BL£8 Chambebs, 8kipton. ^^H 


June 4, 


Tdlloch, F. H., A.M.Inst.CE., Southend. ^^| 


June 4, 


Witts, T. W.. Skelton-in-Cleveiand. ^^| 




niSPECTOEfi OP NOTSAUOES. ^H 


June 4, 


AsDKRaoH. Tom, Camden Town, N.W. _^^^| 


June 4, 


AfiHDowx, T., Brighton. ^^^^^^^| 


Nov. 12, 


BiRFooT, James, Battersca, S.W. ^^^^^^| 


Nov. 12, 


Babb'j\, John, Stockvrell, S.E. ^^^^^^H 


June 4, 


Babtlett, Geokug, Briiton. ^^^^^^^^| 


June 4, 


Bascomue, 11. C, Bristol. ^^^^^^| 


Ju.ie 4. 


Bateman, C. U., Pew»ey, Wi!t«. ^^^^H 


June 4, 


Black, A. E., ^^^^^^| 


Nov. 12. 


Hostel, Daniel Ba.btlbt, Brighton. ^^^^^^| 


Nov. 12. 


Bostel, G. Stanivbd, Charing Cross, S.W. ^^^^^^| 


^^ Nov. 12. 


BowifEB, Habbi D., ^ilougb. ^^^^^^^| 


^1 Nov. 


Bbadbuaw, EoiiuNS, Liverpool. ^^^^^^| 





EX.VUISATION8, 


3^15 ^H 


June 4, 


Bbookk, J. W., Marlborough, WUts. 


^1 


Noy. 12, 


Bbown, CnAELES E.. Holloway, N. 


^^M 


June 4, 


BBowNTSoa, H., Brighton, 


^^H 


June 4, 


Bpli,, a. R.. Chelsea, S.W. 


^^1 


June 4, 


BcHBCOuen. F. P., Oswaldtwistle. 


^^1 


Nov. 12, 


Chabdebton, Albkbt. Oldham. 


^^H 


June 4. 


CsAMDEBLAiy, R,, HammerBmith. 


^^^^^H 


Nov. 12, 


Chsibtix, David, Hull, 


^^^^^^H 


June 4, 


Claitoh, Edwabd. Mansfield. 


^^^^^^1 


Nov. 12, 


CrjiTTON, WiujAM Hatcii, Cardiff. 


^^^^^^H 


Nov. 12, 


CoDiiAM, G. W., Gravesend. 


^^^^^^H 


June 4, 


CoopBB. Jaues, Liverpool. 


^^^^^H 


June 4, 


CooPEB, W. W., Hinckley; 


^^^^^^H 


June 4, 


Cox. Charles, Mile End. E. 


^^^^^^H 


June 4. 


Crane, 8.. Battersea, 8.W. 


^^^^^^H 


June 4, 


Dablbi. G.. Leeds. 


^^^^^^1 


Not. 12, 


Elliott. Joicf J., South Shields. 


^^^^^^1 


June 4. 
June 4, 


Evans. J. Evan, Battersea, 8.W. 


^^^H 


Febeman, T, H., Batteraea. 


^^1 


June 4, 


Gaelakd, William, Barnstaple. 


^H 


June 4, 


Green, William, Cardington St., Euston Squ 


ai«, N.W. ^H 


June 4, 


Qmnr. Aleiahdeh, Aberdeen. 


^H 


June 4, 


Hampson. M., Oldham. 


^^1 


Nov. 12, 


Hart, Johs William. Clapham. 


^^^M 


June 4, 


Bawobtu, John, Whitefield. 


^^^M 


June 4, 


HiLDHBTH. J. W.. Bishop's Road, E. 


^_^^^^ 


Nov. 12, 


Hodges, A., Wolverhampton. 


^^^^^M 


Nov. 12. 


HilLET, Joseph, Bootle. 


^^^^^^1 


Nov. 12, 


Jameson, Josiita, Birmingham. 


^^^^^H 


Nov. 12. 


Jones, William, Bangor. 


^^^^^^H 


Nov. 12. 


JuBT, Edgab E., Chelsea Bridge. 8.W. 


^^^^^^H 


June 4, 


Lbvieton, J. H., Kilburn. N.W. 


^^^^^^1 


Nov. 12. 


LiSDOP, Richard C, 8toke-on-Trent. 


^^^^^^H 


Nov. 12, 


LcKEs, Abtrcr Henry, Gravesend. 


^^^^^^H 


Nov. 12, 


AUcMabos, Chasub, Torquay. 


^^^^^H 


June 4, 


Masbet, J. B., Bumley. 


^H 


Nov. 12, 


McCcLLocH, R.. Liverpool. 


^^M 


Nov. 12. 


McDonald, Adah Lukk, Gipsy Hill, S.E. 


^^H 
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June 4, Mellow, S. W., St. Luke's, E.C. 

June 4, MuKBo, A. J., Enfield. 

Not. 12, Nbwbebby, W. E., Ashford, Staines. 

June 4, Nbwmait, C. F., Tooting. 

Nov. 12, Ollett, J. HamiT, Highgate Soad, N. 

June 4, Wbefoed, W. J. G., Exeter. 

Not. 12, Parsons, William, Brighton. 

Nov. 12, Pbabson, Willlajc Bobbet, Whitby. 

June 4, Phimisteb, G., Lower Tooting. 

Nov. 12, Poole, Chablbs, Battersea. 

June 4, Pbess, W. J., Bumham, Somerset. 

June 4, Babglipfb, J., Eochdale. 

Nov. 12, Eaimes, Chbistofhbb, Westoe. 

Nov. 12, Eussell, Gbobge, Kensington. 

June 4, Salteb, T., St. Leonards-on-Sea. 

June 4, Sabgbnt, Johk J., Camden Town, N.W. 

Nov. 12, Shobb, Ambbosb J., Peckham Eje. 

Nov. 12, Smith, Chablbs Chambebs, Skipton. 

Nov. 12, Smith, Edwht, Acton. 

June 4, Smith, J. C, Leeds, 

Nov. 12, SoFEB, Heitby Chablbs, Camden Town» N.'A « 

Nov. 12, SPADACcna, Heitby, Popular, K 

Nov. 12, Stone, A. W., Bromley, Kent. 

Nov. 12, Tate, William, Kilbum, N.W. 

June 4, Tatlob, S., Euston Grove, N.W. 

June 4, Thompson, A.M., Birmingham. 

June 4, Tbeadwell, W. J., Westbury, Braokley. 

Nov. 12, Tunstall, John, Liverpool. 

Nov. 12, Tubneb, Samtbl, Birmingham. 

June 4, Wabben, T. Bubd, Southam, near Sugby. 

Nov. 12, Webb, Jambs A., Shepherd's Bush. 

June 4, Wheeleb, W. F., Hackney, E. 

June 4, Wilkinson, J., BlackpooL 

Nov. 12, Wilson, Chablbs Tuble, Highbury. 

Nov. 12, Wood, Chablbs Bbucb, Chelsea Bridge Boad, S.W. 



EXHIBITIONS OF SANITARY APPARATUS AND 
APPLIANCES. 

TsB Eahibitions of Sanitary Appliances are held annually in | 
connection with the Autumu Congress, and unpatented exhibits are 1 
protected by a certificate granted ty the Board of Trade, under the j 
Patents Designs and Trade Marks Act, 1883. 

Jadges are appointed by the Connei] to examine the Beveral I 
eihibits, and award Medals and Certificates of Merit to aueh object* | 
as they may consider worthy. 

In addition to the Ordinary Medals, a speeid Medal — 
Eiehardson Medal — is offered by the Institute, for a selected exiiibit ] 
from the entire exhibition, and will be swai-ded hy the Judges in [ 
cases of preeminent merit only. Selected exhibits of such n nature j 
as Uj require practical trials which cannot be carried out on the spot, 
are submitted to such trials upon the Exhibitors defraying the uece^ 
sary expenses. 

The Exhibits are arranged in the following Classes : — 

LiEhtinK. including Electric 



I CL.\R8 I.— BttlLDINO M->TK RIALS, 

CoNffTBUCTION AND MtCaiNBaV. 

Materials and Conslructian. 
I Darai*-proot Courses. 

. Paiiita and other Protectives. 

L Wall Papers and Coveriags. 

I FloorinR. 

I Deoomtive Mnt«rinU. 

I Machinery adapted for Saaitary 

■ Purposes. 

P Laundry Appliances. 

CLj 



ApparatiiB for Water SuiTpIy. 

nilariDR and Softeoing Water. 

Water Waste Prevent!^. 

Flushing and WateriuR. 

Binks. 

Baths and LoTalorlM. 
- Water CloteU. 
I Urinals. 
I Drain Pipe*. 

Dry Closets. 
8ews«e Treatment, 
Uiscellanaoiu Sanitaty Ooods. 



Smoke Pre ren ting AppliancM. 



CLASS IV.— Pbesonal IItoib.vb, , 
Foods, Filtbbs & Dismfkc pants. 

CJoihing. 

Beds and other Furniture. 

Hospital and Sick Kuom Appli< , 

Domestic Appliances. 

School Fitting. 

Gymnastic Apparatus. I 

Foods. ' 

Domestic Filtera. 

Mineral Waters. 

Soaps and other Detergents. 

Antiseptics and Distafuclsnts. 

Disinfecting Apparatus. 

CLASS y.— MtgCBLLAKBOua. 
Ariidtt •,/ Sanitary inUtwf nnf 
ineludrd in ike above Ciataet, 

Scieatiflc Instruments. 
Books and Periodicais, 
Uodels and Drawings. 
Prevention of Accideula, 
fiesjiirators and Face QuanUfor 

Unhealthy OccupntioDi. 
F1le-jire¥enting Applianoes. 
Methods for the Dispoaal of the 

Dead, &C., £&, Ac. 



EXHIBITIONB. 
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CLASSIFIED LIST OF MEDALS AWARDED AT THE 

EXHIBITIONS. 



BICHARDSOlf MEDAIi, 

Siemens'a B^enerative Gaa Burner. Mather & Armstrong, New- 

caitk-upon-Tifm. ttfiwciSTLE, 1882. 

GriiEths' Pateut White. Silicate Paint Company, Caniutn Street, B.C. 

BTAFFOHD, 1878, 

Swann's Incondeacent Electric Lamps. J. Edmundson & Co., Dublin. 

DUBLIN, 1884. 



aniVES WBT^AT, . 

Ofi^red by the Exeter Oas Company. 
lArge Oiu Cooking Stove with Boiler. The OenemJ Gas Heating 

and Ughting Co., 6B, St. Paul Street, ^. lkicestbe, 1885. 
Fibre Asbestoa Open Gaa Fire. H. & C. Davis & Co., 200, Cam- 

bervitll Road, S.E. lbicbstrb, 1885. 

Dr. Bond's Eulhennic Ventilating Gas Stove. Sanitary & Economic 

Supply Association, Glmtee-tier. bxetek, 1880. 

Eureka Gas Cooking Stove. J. Wright & Co., Birmirw/ham. 

DUBLUf, 1884, 



SIIiVEB UEDAIiS OFFEBJED BT THB G-AS DEFABT- 

MENT OP THB COBPORATION OP tEICESTBH. 

Large Gas Cooking Stove with Boiler. Thomas Fletcher, J^yjiiw 
Strett, Warriniflon, i-KICliSTEIl, 1885. 

Eurtika Artisan Gas Cooking Stove, J. Wright & Co., Broad 
Strtel, Sirmtiu/ham, LEICESIEB, 1885. 

Fibre Asbestos Open Gas Fire. The Oenenl Gas Heating and 
Lighting Co., (!(J, St. Paul Street, N. LaiCESTBB, 1885. 



MEDAI.S AITD SFBOIAIi CSBTUTCATEB. 

In cases wher« awards are made at subsequent Exhibitions for the 
same Exhibits, only the name of the town and date are given. 
Exhibits which have already received Medals at previous Exhibi- 
tions of the Institute are excluded from awards of Medals ; but 
those Exhibits to which a second Medal would otherwise be awarded 
receive Special Certificates, and these are distinguished in the fol- 
lowing list by asterisks placed againet the name of the town at which 
the ^hibition was held. 



CLASBIFIZD 3.I8T OF MUTIATJ , 



CLASS I.— BUILDING M.ATEBULS. CONSTBUCTIOX 

AND SIACiUNEEY. 

a). Materials and Construction. 

Alaminium Crown Metal. Aluminiuin CrowD Melal Co., QhayetB. 

oLAsoow, 1883. 

Delta Metal. Ales. Didt, London. olasuow. ISSS. 

Darker Portable Hos[iital. Dueker Hospitals and Huts Factory, 

London. TOBC. IStML 

Artistic Domestic Iron Work, Elgood Bros., LeieetUr. 

LBirSSTEB, 1885. 

Barrow Blue Lias Hydraulic lAme. J. Ellis & Sons, Airrt»f>-oii- 

Soar. LEICB8TER, 1885. 

Cotton Machine Belting. Maurice Gandy. Liverpool. dcblih, 1884. 

Opener for Fauligbta and Skylighta. W. & K. Leggott, Bnutford, 

LBICE3TEB, 18ci5. *TOBK, lS8^. 

Silicate Cotton (Slag-wool). J. A. G. Boas, Ntuxatiler^pon-Tyt»t. 

»BWC*8TLK. 1882. 
Scottish Asbestos. Scottish Asbestos Co., Glavfovr. olasoow, 18»3. 
Victoria Artificial Stoue Paving. Victoria Stone Co., London. 

LKICESTEE, 1886. 
WUlesden Paper Roofing. Waterproof Paper and Canraa Company. 

London. TOBK, 1886, 

Danip-proof Concrete Pavement. W. B. Wilkioaoa & Co. XeuraatU- 

upon-7'ym. nbwcastlb, 1882. 

Sitira Glazed and Enamelled Fire Clay Bricks and Faience. WiU> 

cocks & Co., BurmanlofU, Leedi. cnojDoit, 18! 

(2J. Oamp-Proof Courses. 

No awards. 

(8). Faints and other FroteotivM. 

Griffiths' Patent White, and for their preparations of Silicat« I 
Enamel Paint, and Petrifying Lii^uid. Sihcnte Faint ( 
])any, Cannon iStrcti, B.C. STiryoKD, 18^ 

Leadtesa "Charlton White" Paint and Dryers. J. B. Orr & C 
Charhon, London. onsoow, : 

AKanum Process ofSilver Plating St^^l. JcSerson Read, ffii uiijJ 

(4), Wall Papers and Coverings; 

Paper Hangings free from Arsenic. Woollams A Co., U'yk Sfn 

Mari/ltboiie, London. cxoYDOS, 1878. "sewoistue, 16) 

'oLAaoow, 181 

16). Flooring. 

I'eto Fireproof Flooring. Doulton & Co., Lambeth. i.kicester, 181 

EcoDomic Hollow Flouring. G. K i'rilchett, ao, 6yring Gura 

London, S. ^y. BTAJFOBD, 187B, ■coorDOS, 181 



CLABSIFtED LIST OF MEDALS. 3i>l 

(6). Deooratire Materials. 
Art Pottery. Doulton & Co., London. dcdlik, 1884. 

'leicestes, 1885. 
Moulded Wood Decoration. J. F. & Q. Harria, London. 

YOKE, 1880. 
Wedgwood Omamental Tiles. W. B, Morrison, Gla»iaw. 

OLkmow, 1883. 
Embossed Tiles. E, Smith & Co. leioestes,1&S5. 

Colouring Patterns through the Substance of Wood. H.Chalk Webb, 

\Vorc<tteT. EXETEB, 1880. 

(7.) Machinery adapted for Sanitary Furposea 

Improved Six-Ton Steam Road Roller. Aveliog Si Porter, Boehttter, 

CROTltON, 1S70. 

Faija's Cement Testing Hachine. Caseboorne & C-o., Wttt ilariU- 

pool. YORK, 1886. 

Fryer's Instructor, Fryer's Carbonizer, and Finnan's Desiccating and 

Rendering Apparatus. Manlove, Alliott, Fryer & Co., Not- 

tin'jham. SEWcastlb, 18S2, 

(8^ Laundry Appliances. 
Improved Washer, with table complete. J. Borw-ell, Britannia 

Foundry, Burlon-on-lVeiU. LK*illN(iTUN, IS"7. 

New " Shuttle'' Hteam Power Washing Machine. T. Briulford & Co., 

London and MunehaUr. 

LBAMISOTON, 1877. •STArFOHD, 1878. 

W^aslung Klachinee. Thomas Bradford & Co., London and Ma»- 
cJiesUr. NEWCASTLE, 1882. •OLASOOW. 1883. •noBLiN, 1S84. 
•lbiitestkb, 1S85. 
Steam Washer. J. Greenall, MancAetUr. 

LEICESTEB, 1S85. •VOBK, 1886. 

Equipoise Wringing and Mangling Machine. E. N. Kenwortbr & 

Co., OldJuim. YOBS, 1866. 



CLASS U.— WATEli SUPPLY AMD SEWERAGE. 
(1). ApparatUB for Water Supply. 
Anti-percussion High Pressure Valves. Doulton & Co., Lambeth, 
Ltmdw. CBtiTDOK, 1S79. •bxetbb, IWSO. •oLisoow, 1883. 
•ugDurc. 1884. 
Anti'percusHion Ball Valre. Doulton & Co., London. 

KBWOABTLB, 1882. 

Improvements in WeU Sinking Apparatus. Le Grand & Sutcliffie^ 

Buniiill How. B.C. LBAMINOTOK, 1877. 'CBOTDOX, 1879. 

Buck's Automatic Bain-water Separator. C. G. Roberts, Ha^mmrt, 

Surrey, NEWCASTLE, 1882. •uLAHOOW, 1883. 

White Enamelled FirecUy Cistern. BourtreehlU Coal Co., Dregham, 

Aifrihirt. LEICESTEB, 18S5. 



CLA.B8rFIED LIST OF MEDAU. 



(2). Filtering; and Softening Water. 

No awards, 

(3). Water Waste Freventgra. 
Direct Acting Valveless Waste Preventer. A. T. Bean, 5, Catuw^ 

Row,S,W. EXETEE, 1880. •newcasti^, 1882. 

Siphon-action Water Waat« Preventers. Shanks & Co., Jiarrhead, 



N.B. 



DtTBLIS, 1 



FluBhing and Watering. 

No awards. 



Enamelled rireclay Sinks. 



(fi). Sinks. 
J, & M, Crnig, KUmamock, 



(6). Baths and Lavatories. 
Porcelain Bath. Joseph Giff.& Suns, Letds. 

uLAsoow, 1883, *rciRK, 188fl. 
Kot-Air Bath. T. Qalbraith, Crawford Square, Londondtrr;/. 

LBAMINOTOS, 1877. 

Concrete Bath in one piece. W. H. Lascelles. BunhiU Sow, E.C. 

fitoTDoN. 1879, ■eibteb, 1880. 
Fire-CUf Enamelled Bath. John Hall & Co., Stourbridge. 

GIABOOW, 1S83. 

Flushing Bim Lavatory Basin and Apparatus. J, Tylor & Sons, iV««i>- 

gau Strrtl, E.G. bxeteb, 1880. 

(7). Water Closets. 
'■ Excelsior" Wat«r Qoset. D. T, Bostel. Dake Street, Bri-jhUm. 

tEAMlSOTON, 1877. •STAFFOHD, 1S78. 

Pull-fiuah Valveleas Closet. Iluyward, Tyler & Co., London. 

NEWCASTLE, 1882. 

"Household" Water Cloaet. O, D. Ward. Z-omfoji. newcabtlk, 18^2. 
„ „ „ H, Trott, Batteraea, London. 

"LEICESTER, 1885. 

(8>. Urinals, 

No awards. 

(9). Drain Pipes. 
Stanford's Joints for Stoneware Pipes, Doulton & Co,, Lambeth, 
London. sTArFORD, 1878. •bxetkb, 1880. 

Steneware Pipes with Stanford's Joint, 3, Stewart, Sen., Ola»joui. 

•onsGOW, 1833. 
Acme Sewer Pipes. H. Percy Bodnob, Portsmouth, 

GLASOOW, 1883. 



OLABSIFIED tIST < 



(10). Trapa. 

Sxhibit of Stoneffftra Disconnectiiig Traps. J. Stewart, Sen., Qlai- 
gOW, GIABOOW, 18S3. 

01). Dry CloBeta. 

Dry Earth Closetfi. British Sanitary Company, Ghugmv. 

UBwCiBTLB, 1882. •oLAsoow, 188li. •dublik, 188J. 
Eicreta PaiJ (oak) with Spring Lid. B. B. Hareaceugh & Co., Ben- 
iii%ck Street, Ltedg. tEAMiNQToff, 1877. 'sTArFoaii, 1878. 
Dry Earth or A^hea Closet. E. B. Heap, Manc/uster. 

OLASoow, 1S83. •ddblin, 1884. 

Dry Closet, suitable for Ashes or DtHinfecting Powder. L, Moser, 

SoiUJiamplon. exeteb. 1880. 

Moule's Earth Closets. Moule's P&teat Earth Closet Company, 5a, 

Oarriek Street, W.C. btatforb, 1878. •okotimjn, 1879. 

•leicestek, 18S5. •lOfiK, 1886, 

Moule's Earth Ooset. Wippell Bros. & Bow, 231 and 232, High 

Street, Exeter, "EXETEK, 1880. 

Dry Earth Ooset. J. Parker, Woodsloci:, Oxford. 

lEAMISOTOS, 1877. 

Portable Cinder Sifting Ash Closet, with Soil Pail. Sanitary Appliance 
Compaoy, Salford. htaffobd, 1878. "cbotiwn, 1879. 

•iEICESTEB, 1885. 'YORK, 1886. 



(12). Sew^e Treatment, 

Ko aw&rds. 
(13). Uiscellaneous Sanitary Oooda. 
Sanitary Appliances, Eibibit of. W". P. Buchan. fJlatgow. 

oLABoow, 1883. 

Sanitary and Domestic Appliances, Exhibit of. Maguire & Sod, 

IhfUin. mrBLiN, 1884. 

Boberts's Street Orderly Bin. Sanitary and Highway Appliance Co., 

Shtffieid, LEICBSTEB, 1886. 

Boberts's Sand Distributor for 2-horse Tram-track. Sanitary anfl 

Highway Appliance Co., Sheffield. leicestsb, 1885, 

Sand Distributur for Boads, E. Willacy, Praton, LEicestbb, 1885. 

(14), CifltemB. 



CLASS m.— HEATING. LIGHTING, AND VENTILATING. 

(1). Heating Apparatus. 
Fibre Asbestos Open Qua Fire. H, C. Davis & Co., Lmidon. 

•tokk, 1886. 
Ventilating Tile Stove. Doulton & Co., Lambeth, London. 

umEE, 1880. •jrawcASTLE, 1882. •ulabgow, 1883. 

*i>VBiis, 1884, 'lxigesteb, 1885. 
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Horizontal Spiral Lavatory Heater. Tbomos Fletcher, 

iStreet, iVarrijigtan. lkicestkb, 1'885. 

Fibre Asbeatos Open Oos Fire. General Gas Heating and XJghtiog 

Co., 66, Si. Paul Strut, N. leicesteh, 1885. 

Cballenge Hot-water Boiler. ). Keith, London and EdUihurgk. 

GLASGOW, 1883, 
Slow Combustion Stoves. Musgrave & Co., Belfatf. DUBi^nt, 1S84. 
Dr. Bond's Euthermic Gas Stove. Sajiitoiy & Economic Supplj* 

Associa.tion, Oloiiceitei: bxeteb, 1£^. 

Lump Aabeatoa Open Gas Fire. J. AV right & Co., Broad Strtet, 

JJii-minghata. lkicesteb, 1885. 

(2). Cooking Apparatus. 
Apparatus for Cooking by Gas. Billing & Co., Hatltm Garden, E.G. 

STiFfOUD, 1878. •CBOTDOW, 1878. 

Artisan Gas Cooking Store. H. & C. Dnvia &. Co., 200, Camben»eU 

Jioad, S.E, LEIC1STXR, 1885. 

Enamelled "Metropolitan" Gaa Cooking Stove. H. C. Davia & Co., 
lAindon. Tuas, 1886. 

large Gas Cooking Stove with Boiler. Thomas Fletcher, Thyttm 
Street, WarritwUni. leicesteb, 1085. 

Large Gas Cooking Stove with Boiler. General Gas Heating aud 
Lighting Co., 66, Si. J^ul Street, N. Leicester, 18S5. 

Economical Cooking Hange. G-. 11, Harris, Brittol Street, Birming- 

hani. IJLiMlNHTOS, 1877. "STAFrOttD, 1878. 

PbceBix Portable Bange, and the Birmingham Bange with Reducible 
Fire without Gas. Haaaall & Mingleton, Binningltam. 

BTATFoao, 1878. 

Apparatus for Coaking by Gas. S. Leoni &, Co., Strand. 

STAFTOBD, 1878. 

"Sine qu& non" Open and Close Fire Bange. A. Shaw &, Sod, 
Glaa'joui. oLisaow, 1883. 

CmUree'fl Ivitchen Konge. E. &. 3. M. Verity, Lttdt. leicbbteb, 1885, 

Crablree Kitchen Range. E. Foulda, Ucdt. •loBK, 1886. 

Artisan Cooking Range. Wallter, Turubull & Co., Falkirk. 

oLAsoovr, 1883. 

Improved Open or Close Range Kitchener. W. P. Wenhau, Church 
Street, Croydon. CBOtDOH, 1879. 

Wilson Portable Close Cookiug Bange. Wilson Engineering Com- 
pany, Holhitm, W.C. BXETEB, 1S80. 

Improved Wilson Range with St«el Boiler and non-conducting 
Jacketing. Wilson Engineering Company, London. 
NHUCASTLK, 1S82. •oLisaow, 1883. •dl'BLIS, 1884. 

Eureka Gas Cooking Stove. J. Wright &. Co., Birmiivfham. 

DUBLIK, 1884. 

Eureka Artisan Gaa Cooking Stove. J. Wright & Co., Brvad Street, 

Birniiiufham. LBICESTBB, 1835. 

Cooking Range with R«vo]virig Fire fur ihe PreTention of Smoke. 
Whyte & Bradford, Botvnat. olasoow, 1SS3, 
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(3). Smoke Preventing Appliances, 
Mechanical Stoker. G-. tiicclair. Leuh. aiasoow, 16S3. 



(4). Iiighting, inclnding Electrio Lighting, 
Swoon's IncandeBceiit Eltictric Lights. J. Ediuundsou & Co., Dttblin. 

uuflUN, 1884. 

Priamoidal Pavement and Floor Lights. Hamilton & Co., Leaden- 

haU Strtel. E.G. Okoyiiok, 1879. 

Siemens'a Hi^nerative Qaa Burner, Mather & Armatrong, JVisnt- 

eagiU-upon-Tyne. KEWCASTLE, 1882. 

Miners' Safety Lamp. W. Purdy, Eailivood, JfotU. lbicehteb, 1885. 
Mercury Giaa Governor. Jainea Stott & Go., Oldham. 

wBwcASTiJj;, 1862, •Leicester, 1885. 
'* Stott " (5*9 Goremor. A. Brown & Co., Glofjoui. 

•OLABGOW, 1883. 
Stotfa Mercury Gas Goreraor. Smallman, John L,, Dublin. 

•dvbuji, 1884. 
Incandescent Electric Lamp. "Woodhouse & BawBOn, London. 

LEICBSTEB, 1885. "lOBK, 1886. 

Magoetic Cut Out for Electric Lighting. Woodhouse & Uawton 
Electric Supply Company of Great Britain, Bradford. 

10BK, 1886. 

(6), Ventilating Oaa Bumera. 

Wenham's Patent Ga.<t Lamp 
niTBLiN, 1884. 

(6). Ventilators. 

BUckman Air Propeller, F. Ashwell, LfietxUr. lhicebteb, 1885, 

Conical Ventilators. J. E. Ellison. LttiU. vsaxtord, 1878. 

•cKOYooB, 1879, "CI.ABGOW, ISS3. "dcblik, 1884. 

■uucxsum, ] 

Auto- Pneumatic Ventilation. Nathan Huat, Britiol. xietbb, 1 

Glass Louvre Ventilators. J. Moore, iSt. Jaaua' WaUc, ClerkmwtU, 

S.V. BXETBB, 1880. 



CLASS IV. — PEK80NAL HYGIENE, FOODS, FILTBES 
AND DISINFECTANTS. 
(1), Clothing. 
Innocuonsly-dyed Woollen Gooda, Donegal Industrial Fund. 

nimus, 1884. 
Sanitary Oothiog. Dr, Jaeger's Sanitary Woollen System Co., 
Xoruion. York, 1886. 

Exhibit of Sanitary Qothing. E. Ward St Co., Bradford, 

loEK, 1886. 
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(2). BedB and other Fomitiire. 
Excelsior Spring Mattress. Chorlton & Dugdale, Manchester. 

LRAMDrGTON, 1877. *STAFPOBD, 1878. ♦OEOTDOIT, 1879. 

♦bxbtkb, 1880. *irHWCASTLB, 1882. ♦glasgow, 1883. 

♦dubuk, 1884. 
" Swing" Woven Wire Mattress. Chorlton & Dugdale, Maneheeter. 

nxTBLiN, 1884. 

"Universal" Invalid Tubular Water and Air Bed. Pocock Bros., 

Southwark Bridge Eoad. statfobd, 1878. •ckotdoit, 1879, 

Furniture, Exhibit of. Pirn Bros., DuUin. DVBLiir, 1884. 

(8). Hospital and Sick Boom Applianoea 

Invalid Furniture. J. Garter, 6a, Cavendish Street, W. bxeteb, 1880. 

Hospital and Sick Boom Appliances, Exhibit of. W. B. Hilliard & 
Sons, Glasgow. Glasgow, 1883. 

Ambulance Wheeled Litter. Maj. F. Duncan, The Common^ Wool- 
wich. STAFFOsn, 1878. 

(4). Domestio Applianoea 

Exhibit of Dairy Appliances. Aylesbury Dairy Company, London. 

TOEK, 1886. 

Machine for Washing and Coohng Butter. F. & C. Hancock, Dudley^ 

Worcestershire, leamikgtok, 1877. *STArroEl), 1878. 

Exhibit of Machines for Domestic use. F. & 0. Hancock, Dudley^ 

Worcestershire. Glasgow, 1883. *lsicbsteb, 1885. 

*TOBK, 1886. 
Ornamental Domestic Appliances. W. F. Johnson, Leicester, 

LEIOESTEB, 1885. 

Flat Webb Knitting Machine, and Bothwell Shutting Machines, 
W. Eothwell, Bolton, dtjblik, 1884. 

Friction Driving Attachment, for Sewing Machines. Siuger Manu- 
facturing Company, London. Glasgow, 1883. 

Dairy Appliances, Exhibit of. Yipan & Headly, Leicester. 

LBIOBSTEB, 1885. 

Wickerwork and Brushes. Wilberforce School for the Blind, York. 

TOEK, 1886. 

(6). School Fittings. 

School Furniture. Colman & Glendenning, Norwich, exbtsb, 1880. 

(6). Oymnastio Apparatus. 
Bicycles and Tricycles, Exhibit of. Humber & Co., Nottingham. 

LEIOBSTEB, 1885. 

Cruising Canoe. B. J. Turk, Kingston-on-TTiames, leiossteb, 1885. 

(7). Foods. 

Powders for Peptonizing Milk. Burroughs, Wellcome & Co., London. 

DUBLIK, 1884. 
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(8). Domestio FUtera, 



Filtre Bapide. P. A, Maignen. Or^al Tower Street, E.C. 

OKOTDOIT, 1879. "EIETEtt, 1880. •OLABOOW, 18S3. 

•DUBLIN, 1884. •lhicestee, 1885. 
Biacliofa Spongy Iron Filter. Spongy Iron Water Purifying Com- 
pany, Oxford Street, W,0. leauikgtoh, 1877. 

(9). Mineral Waters. 

10). Soaps and other Dotergents. 

No awards. 

(11). AntiseptiOB and Disinfectants. 

Calvert's Carbolic Acid for DisiJifectiiig purposes. Calvert & Co., 

Bra/ifonl, Maneh««ter. LEiMiHOTOK, 1S"7. "cbotdon, 1879. 

•exe'teb, 1880. •oLAHOOw, 1883. "DUBLnr, 1884. 

"LEICBBTBE. 1885. "toke, 1886. 
Joyes' Perfect Purifier. Jeyea* Sanitary Compounds Co., London. 

LBICESTBB, 1885. 

Strype's Process for Drying Blood. Dublin and Wicklow Manure 

Co., Duhlin, DTTBLl!.-, 1884. 

Cbemical Substances used for Disinfection. Mackey, Mackey & Co.. 

London. DCBJLIK, 1884. 

Little's Soluble Phenyle. Morris, Littie & Co., Soneatur, 

axAFFOSD, 1878. 

Antiseptic Preparations, Exhibit of, J. Bicbardson & Co., Lmeittr. 
LEICBSTflB, 1885. 

Sanitas Oil. Sanitas Company (Limited), London, kewcastlb, 1882. 

Chemical Preparations and Apparatus. Societe Fran^aise Dllygi^ne, 

Ftlrit. LEAMDIOTOK, 1877. 

(12). I>iBinfecting Apparatus, 
Portable Disinfecting Apparatus. Fraaer Bros., Commereial Road, E. 
CBOTDON, 1878. 
Steam Disinfector. J. W. Lyon, ttondon. 

LEirESTBB, 1885. •tobk, 1886. 

Acid Pump and Syphon. Chas. W. Walker, Wandrworth Common, 

OEorDos, 1879. 



CLASS v.— MISCELLAIfEOrS. 

Articles of Sanitary Interest not included in the above Classes, 
such as ; — . 



(1). Sdentlflo InBtruments 
No awards. 
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(2). BookB and PeriodioaLi. 
Books on Hygiene. Society Erancaise d'Hygi^ne, Paris. 

KBWCABTUi, 1882. 

Sanitary Engineer of I^ew York, Newspaper. H. C. Meyer, New 
York. oinABGow, 1888. 

(8). Models and Drawings. 
No awards. 



(4). Prevention of Aocidents. 

Ejredemnon " life-saving Garments. F. Wentworth & Co., London. 

GLASQOW, 1883. 



C( 



(6). Bespirators and Face Gkiards for Unhealthy Oooupations: 

Tyndall's Smoke Bespirator. J« Sinclair, LeadenhaU Street^ E.G. 

CRonMnr, 1879. 

(6). Fire Preventing Apidianoes. 
(7). Methods for the Disposal of the Doad. 

(8.) Sundries. 
No awards. 



CERTIFICATES AWARDED AT THE EXHIBITIONS. 



CLA83 I.— BtriLDING MATERIALS, CONSTEUCTIOX 

AKD MACHINEEY. 

(IX Hateriola and Construotiou. 

Adjustable Shoe and Begulatiog Spring Hinge for Swinging Doors. 
R. Adams, 7, Onvtt Dovtr Street. London, S.E. CHOIDUN, Ih79. 
Fanlight Openers and C&»ieineat Fasteners. R. Adatna, 7, Oreat 
Dover Street, London, S.E. CEOTBON, 1879. 

Norton Door Spring. R. Ad&ms, Loitdon. diiblin, 1884, 

Adjustable Pivot for Fanlights. R. Adams, London. ciriiLtN, 1884. 
" Victor" Spring Hinge. R. Adams, Loiulon. Leicester, 1885. 

Side Gussets fur Fanlights, S. Adams, Loiulon. Leicester, 1885. 
Steel Whed for Sanitary Carte. H. J. Barrett, Hull, yobk, IS 
WTiite Enamelled Bricks. Bourtreehill Coal Co., Bregharn^ Ai/nhirt, 

DPHLDT, 1884. 
Whitfl Glazed Facing Bricks. Bro*d & Co., Paddiwjton. 

LEICESTER, 1885. 
Granite Vitrified Bricks and Paving. Candy & Co., Srwlon Abbot. 

EUTEU, 1880. 
Willesden Waterpoof Paper and Canvas. \V, Carson St, Sons, Dublin, 

DVBLiN, 1884, 
Granite Concret* Pavement. T. Cordingley & Sons, Bradford, 

DDBLI^, 1884. 

White Eoamelled Bricks. J. A M. Craig, Kamamock. bubi.is, 1884. 

The Croft Artificial Stone Paving. Croft Stone Quarry k Brick Co. 

Crofl, LeicetUnhire. Leicester, 1886. 

Silicon Tread For Steps. Doulton A Co., Lamhelk, London. 

OLASOOW, 1883. DCBLIS, 1834. LKICESTEtt, 1885, 

Cotton Machine Belting. M. Gandy, Liverpool. onsoow, 

Steil's Fastener for Machine Belting. M. Gandy, Liverpool. 

OLisoorf, 1883. 
Acme Door Check and Spring (double adjon). Hindle Norton & 
Co., OW,a,n. TOKK, 1886. 

Opener for Fanlights and Skylighta. W. & R. Leggott, Bradford. 

GLASGOW, 1883. DtTBLIS, 1884, 

Glaring without Putty. Pennycook Patent Glazing & Engineering 
Company, Ola^jow. glaboow, 1883. buulin, 1884. 

Revolving Shutters, with Balance "Weight Motion. Salmon, Barnes 
& Co., Dlt'erilon. ElCBTKn, 1880, 

Bed Building Bricks. E. Smith & Co., Coalville. Miceotbr, 1886, 

Vitreous Floor Tiles. E. Smith & Co., Coah-ilU. tore, 1886. 

Ilygeian Rock Building Composition. William White, Aberffavenny. 

HXWCASTLE, 1882, 

Terra Cotta, Exhibit of. Whitwiok Colliery Co., Co<UvilU, Leiee»l«r. 

UUCEBXBB, 1685, 
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• 



Chain Belting for Machinery. W. Wilby, DMin. dubldt, 1884. 
Sed Building Bricks. Whitwick CoUiery Co., Coalville^ Leieuter, 

LEICESTEB, 1885. 

Salt-Olazed Bricks. "Wortley Fire Clay Company, Leeds. 

YORK, 1886. 

Fireproof Fixing Blocks. "Wright & Co., LoncUm. tobk, 1886. 

White and Coloured Glazed Bricks. Wortley Fire Clay Company, 

Leeds. tobk, 1886. 

(2)« Damp Proof Ck>tir8e8. 



(8). FaintB and other Proteotivefl. 
No awards. 

(4). Wall Papers and Ck>vering8. 

" Lincrusta Walton.*' F. Walton <& Co., London. gllsgow, 1883. 

Cheap Artistic Non-Arsenical Washable Wall Papers. Thomas 

DockreU, Sons & Co., Duhlin. dtjbun, 1884. 

(6). Flooring. 

Immovable " Acme ^ System of Solid Wood Block Flooring. Duffy 
& Son, London. tobk, 1886. 

Parquet Flooring. A. Ghirdner & Son, Glasgow. olasgow, 1883. 
Hospital Flooring. T. Jennings, Lambeth. lsicesteb, 1885. 

Method of Wood Block Flooring. Nightingale & Co., Oreat Grimsby. 

LEICESTEB, 1885. TOBK, 1886. 

Solid Oak Parquet Flooring. F. E. Scott & Co., DMin. 

nuBLDr, 1884. 

(6). Decorative Materials. 

Hall's Hanging Tiles. J. Cliff k Sons, Leeds. tobk, 1886. 

Improved Fibrous Plaster Work. Cordingley & Son, Bradford, 

tobk, 1886. 
Decorative Tiles for Covering Walls and Floors. Doulton & Co., 
Lambeth, London. CBOTDON, 1879. 

Marsden Tiling for Wall Decoration. Maguire & Son, Dublin. 

DUBLIK, 1884. 
Bepouss^ and other Brass Work, Exhibit of. W. F. Johnson, Leicester. 

LEICESTEB, 1885. 

Photographic Embossed and Incised Tiles. E. Smith & Co., Coal- 
vilU, Leicester. leicesteb, 1885. 

Architectural Terra Cotta, Exhibit of. J. Stiff & Sons, Lambeth. 

LEICESTEB, 1885. 

(7). Maohinery adapted for Sanitary Purposea. 

Improved Non-Absorbent Tub or Pail Van. J. B. McCallum, 
Stafford. ezbteb, 1880. 
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(8). Lauadrr Applianoeo. 
"Wbite Enamelled Fireclay Laundry Trough. Bourtreehill Coal Co., 
tht-nhorn, Ayrshire. DitBUN, 1884. 

Washing Maahine, Heated by Gas. Thomas PJetcher, Warrini/ton. 

LMCESTEH, 1885. 

" Vowel E." Bradford's Family Washing Machine. Gurtou & King, 
Extter. ESETEB, 1880. 

Paragon Washing Machine with Canadian Washer. E. N. Ken- 
worthy & Co., OWtam. leicbsteb, 18S5. tork, 1886. 

Paragon Washing Machine with Canadian Washer. Kirsop & Co., 
Ntu'taitU-Mpon-Tyiu. newoastlb, 1882, 

Mitchell's Patent Steam Washer. James Mitchell, Newcattlt-upon- 
Tyne. kewcastle, 1882. 



CLASS n.— WATER SUPPLY AXD SEWEEAGE. 
(1). Apparatus for Water Supply. 
Hydraulic Ram. W. Baird, Oufili™, DiTBLrii, 1884. 

Latham's Flap Valre. Doulloa & C'O,, London. kbwcastle, 1882. 
Water-taps. J. Fell & Co., Wolverhampton. nxwcastle, 1882. 

Large Way Waste Plug, with Protective Cover. Finch & Co., 
181, High Holhom, W.C. CROYDON, 1879, 

Douhle Valves for Flow and Return in Hotjwater Circulation, 
Goode &. Co., Loiif/kboroitffk. lkicesteb, 1885, 

Hose Keel. Headley & Sons, C'nmhridgt. ckoidon, 1873. 

Improved Paragon Valve. W. Ross, Olatgou). oiasoow, 1883. 

Bib Valves for Hot and Cold Water. H. Trott, BatUrgea. 

LBIOBSTRB, 1885. lOBK, 1886. 

Improved Full-AVay Stop Valve. J. Tylor & Sons, 2, Nea-gate Strut, 

B.C. BXETEE, 1880. 

Vacuum Flushing Cistern for Closet, with Seat-action Arrangement. 

Ooulton & Co., Lmiibeth, Lfindon, uunLiiT, 1884. 

Anti-percussion High-pressure Bib ValTM. Doulton & Co., London, 

NEWCASTLE, 1882. 

Lever Nut for BoUer Cock. J. Warner & Son, London. 

LEICEBTBB, 1S86. 

(2). Filtering and Softening Water. 
Anti-Calcaire Powders for Softening Water. P. A.. Muignen, London. 
oLA8«jow, 1883. 
Porous Carbon for Filtering Water. Patent Porous Carbon Co., 

London. LEIOESTEB, 1885, 

(S). Water Waste Preventers. 
WoHte-preventing Flushing Syphon. Henry Watson & Son, Nm~ 
ctutU-upon-Ti/ne. ' kbwoastlb, 1882. 

Siphon for Water Closet Cisterns. Sraithwaite & Co., Ltedt. 

ORornoN, 1878. 
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Siphon Action Water-waste Preventer. H. Braithwaite & Co., 
Leeds. yobk, 1886. 

Bath Locking Valves, for preventing Waste of Water. Doulton & Co., 
Lambeth, London, inEWOASTLS, 1882. 

" Waste Not " Eegulator Valve. J. Tylor & Sons, 2, Nemjate Street^ 

E.C. SXETEB, 1880. ITEWCASTLB, 1882. 

Bath Locking Valves for preventing Waste of Water. J. Tylor & 
Sons, London. nxwcastlb, 1882. 

(4). Fluflhing and Watering. 

Combined Flush-tank and Grease Interceptor. Adams & Co., Tork. 

TOBK, 1886. 
" Livicta " Flushing Cistern. Qoode & Co., Lotighhoroiufh, 

LEICESTEB, 1885. 

Siphon Flushing Cistern. F. Humpherson, Chelsea, London. 

LEICESTEB, 1885. 

Siphon Flushing Cistern. Wright <& Stevens. Newcastle, 1882. 

(5)« Sinka 
Butler's Sink, lined with Block Tin. W. Baird, Dublin. 

DUBLIN, 1884. 

White Enamelled Fireclay Sinks. W. Baird, Dublin, Dublin, 1884. 

White Enamelled Fireclay Sinks. Bourtreehill Coal Co., Dreghom, 

Ayrshire, DUBLIN, 1884. lbicesteb, 1885. 

White EnameUed Fire Clay Sinks. J. & M. Craig, Kilmarnock. 

NEWCASTLE, 1882. GLASGOW, 1883. 

White Enamelled Sinks. J. Cliff & Sons, Leeds. tobk, 1886. 

" Imperial " Slop Sink. J.. Cliff & Sons, Leeds. tobk, 1886. 

Cheap Glazed Stoneware Sinks. Doulton & Co., Lamheih, London. 

DUBLIN, 1884. 
" Artisans' Dwellings Sink." Q. Jennings, Stangate, London. 

CBOYDON, 1879. 
White Enamelled Fireclay Sinks. Maguire & Son, Dublin. 

DUBLIN, 1884. 
Swivel, Lock Plug, and Overflow for Sinks. Stidder & Co., 60, South- 
warh Bridtje Road, S.E. CBOTDON, 1879. 

Cup Grating for Sinks. Thomasson & Key, Worcester. 

NEWCASTLE, 1882. 

Improved Enamelled Iron Slop Sink, with Eegulator Supply Valve. 

J. Tylor & Sons, 2, Newgate Street, London, E.C. 

EXETEB, 1880. 
Hospital Slop Sink with Waste-not Eegulator Valve. J. Tylor & Sons, 

London. Newcastle, 1882. 

Slop Sinks. T. Twyford, Hanley. Dublin, 1884. 

Fire-Clay Sanitary Sinks, and Water Troughs. Willcock & Co., 

Burmantofls, Leeds. CBOTDON, 1879. 

White Enamelled Sinks. Wortley Fire Clay Company, Leeds. 

TOBK, 1886. 
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(6). Baths and Lavatoriee. 

Bath, with Shower Douche and Spray Fittings combined. W. Baird, 

Ihtllin. DVSUS, 1884. 

Lavatory, with Shampooing Apparatus. W. Baird, Duhlin. 

DiTBLm, 1884. 
Improved Horizontftl-Piill Fittings to Baths and Lavatories, W, 

Baird, liMhi. dublik, 1884. 

Ji^nnin^'s Universal SHampooing Apparatus. Dinning & Cooke, 

Neimixtlt-vp<yn-Tijne. kkwcastlh, 1882. 

Locking Apparatus for Bath Fittings, Doultoa &, Co,, Lambeth, 

London. DnBLIS, 1884. 

Tip-up Lavatory Bruin. Doulton & Co., London, newcastlh, 1882. 
Clark's Anti-splaah Tip-up Lavatory Baain, J. Fell & Co., Waiver- 

Juimi/lon, NEWCABTU, 1882. 

" Shaaka's " Porcelain Lavatory Fittings. Fergusaon & Starkey, 

Leicuter. LBICKSTBR, 1885. 

Shanka'a " Eureka " Spray and Plunge Bath. Fergusaon & Starkey, 
Leicester. Lhicbsteb, 1885. 

"Unbreakable" Firenjlay Lavatory Basina for Schools, &c. Fer- 
gusaon &. Starkey, Leicester, LEicebtbb, 1885, 

Lavatory. Gillaw & Co., Oxford Street, W. btatfokd, 1873. 

Well »nd Dry-Platform Sponge Bath. Groom & Co., Loudon. 

LEIC'ESTEB, 1885, 

Shower and Douche Bracket. HAyward, Tyler & Co., London. 

NEWCASTLE, 1882. 

" Universal " Shampooing Apparatus. Q. Jennings, Stan-jate, Lon- 
don. OBOTDOK, 1879, 

Lavatory Baaln with Flushing Bim. C. T. Moling, NemcasiU-upon- 
Tijne. KBWCABTI^B, 1882. 

Enamelled Fire Clay Bath. Himjngton Bros, & Co., -VdwniWl*- 
upon-TiiM. NEWCASTLB, 1882. 

Porcelain Baths, moulded and glazed in one piece. Buffard & Co., 
Clan Works, Stourbridj/e. STAFFORD, 1878. 

Cast Iron Bath. Shanks & Co., Glasgow. Glasgow, 1883, 

DlTBLtS, 1884. 

Porcelain Lavatories, with moveable caps for access to 6ttmgs. Shanks 
& Co., Glasyoiv. olaboow, 1883. dublis, 1884, 

" Eureka " Spray and Plunge Bath, Shauka & Co. Olai-joui. 



Lavatory Boaina. T. Twyford, Hanlei/. dublis, 1884, 

Flushinj? Eiin Lavatory Basiu with Quick AVoate. J. Tylor A I 
London. HbwcabtlB, 1 



(7). Water Closets. 
Improved Shape of Trough for Water Closets. Adorns & Co., York. 

LHIOESTEB, 1885, 

Artisan Closet, Beard, Dent & Hellyer, 21, SevKottU Street, London, 
W.O. OEoiDOjf, 187!'. 
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Economical Flush-Out Closet. Doulton & Co., Lambed, London, 

EXETEB, 1880. NEWOABTLB, 1882. 

^' Lambeth " Elush-out Closet. Doulton & Co., Lambeth^ London. 

GLASGOW, 1883. 

^' Lambeth" Trough Closet with Automatic Flush Tank. Doulton & 

Co., Lambeth, London. Glasgow, 1883. 

Lambeth Combination Water Closet. Doulton & Co., Lambeth^ 

London, dublik, 1884. 

Economical Combination Closet in two pieces. Doulton & Co., 

London. leioestbb, 1885. 

Improved Seat for "Water Closets. E. & A. E. GKlbert, Broughty 

Ferry, Forfarshire. Glasgow, 1883. 

Fowler's Water-closet. W. Harriman & Co., Blaydonrv,pon^Tyne. 

NEWCASTLE, 1882. 

" Beaufort " Flush-down Closet. F. Humpherson, London. 

LEICBSTEB, 1885. 

Wilcock's Automatic Flushing Closet. Maguire & Son, Dublin. 

DUBLIN, 1884. 
"National" Water Closet. W. B. Morrison, Glasgow. 

GLASGOW, 1883. 
"Clear Way " Eegulator Valve Water Closet, without overflow com- 
municating with Valve Box. J. Tylor & Sons, 2, Newgate 
Street, London, B.C. exeteb, 1880. 

Terry's Pedal-action for Water Closets. J. Tylor & Sons, London* 

NEWCASTLE, 1882. 

" National " Water Closet. Henry Watson & Son, NewcasiU-^ponn 
Tyne. NEWCASTLE, 1882. 

" Crown " Cottage Water Closet. Henry Watson & Son, Newcastle- 
upon-Tyne. NEWCASTLE, 1882. 

(8). Urinals. 
Flush-out Urinal Basin. J. Tylor & Sons, Newgate Street, London. 

NEWCASTLE, 1882. 

(9). Drain Pipes. 
Large Fire-clay Drain Pipes. Straker & Love, Newcastle-upon-Tyne. 

NEWCASTLE, 1882. 

Stoneware Pipes. Branksea Island Pottery Company (Limited), PooU^ 
Dorset. exeteb, 1880. 

Improved Drain Pipe with Access Cover. W. P. Buchan, Glasgow. 

NEWCASTLE, 1882. 

Salt-glazed Fire-clay Sewer Pipes, Exhibit of. J. Binnie, Gartcosh, 
Glasgow, Glasgow, 1883. 

Stoneware Drain Pipes. Bourtreehill Coal Co., Dreghom, Ayrshire. 

DUBLIN, 1884. 
London-made Stoneware Pipes. Doulton & Co., Lambeth, London. 

DUBLIN, 1884. 

Cast-iron Drain Pipes, coated with Angus Smith's Preparation. 
Maguire & Son, Dublin. Dublin, 1884. 
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Mflguire's Cradle Joint for Drain Pipes, J. & M. Craig, Kilmar- 

tukI; sewcabtle, 1882. 

Cost Iron Channela for Stable Dnunage. Dinning & Cooke, JVeu»- 

etutle^ijion'Tyne. xewcastlb, 1882. 

Joint for Drain Pipes. Doulton & Co., Londtm. 

J1EWCAST1.B, 1882. 
Artilicial Stone Tubes. Patent Victoria Sl«ne Company, Eiwjeland 

Itoad, London, E. caoTDuN, 1878. 

Bock Concrete Tubes. Sharpe, Jonea & Co., Bourne Valltij I'DIUry. 

Poole, Dortft, CBOYWOS, IS?!'. 

Mawbey's Joint for Stoneware Pipes. T. Wragg & Bona, Burton-on^ 

Trent. lEiCBaTEu, 1885. iokk, 188B. 



flO). Trapa. 

Potta" Edinburgh Sewer Trap. Adams & Co., Vork. leicesteii, 1885. 
Simples Keversible Gully. J. Cliff & Sons, Leedt. toek, 1886. 

Ventiloting Drain Syphon. Beard, Dent & Hellyer, 21, HrvxaatU 

Streel. W.C. CBOTDON, 1879. 

White Enamelled Fire-clay Gullies, Broad & Co., Padflington. 

lbicesteb, 1885. 
Disconnecting Drain Trap. "W. P, Buchan, Olasifow. 

SEWCABTLE, 1S82, OLASOOW, 1883. 

Grease Trap for Kitchen Sinks. W, P. Buehan, Olat-jow. 

ULABOOW, 1883. 
Buuban's Disconnecting Trap. J, & M, Craig, Kiimarnoeir. 

EXETBU, 1880. DUBUN, 1884. 

Buchan's Disconnecting Dniin Trap and Drain l^pes, with j^ccees 
Cover. J. & M. Craig, Kilmarnoe!,: kewcabtlb, 1882. 

Exhibit of Stoneware Disconnecting Traps. J. b M. Craig, Kilmar- 
noet. orj.aoow, 1883. 

DiBconnccting Gully, with back and i»ide Entrances and iron grating. 
Doulton & Co., iMmheth, London. c^BOIDOR, 1879. 

BeFersible Inlet Gully, with Disced Stoneware Cover and Iron 
Grating. Doulton & Co., London. hbwcabtlk, 1882. 

Dean's External Drain Traps, with moveable receptacle. J. C. 
Edwards, Trrfynant, Suxihon. CBOTDON, 1879. 

Gordon's Disconnecting Trap, J. J. Ellis, Ellittrntm CoHieriet. 

leicestbb, 1885. 

SmitVa Cast Lea^I Syphon Trapa. J. Fell & Co., Wolverhampton. 
SEwcAaxLE, 1882. 

Morris's Cast Iron Oulley, with moTeable Dip Pipe. Poster & Pear- 
son, Nottinqham. lEICESTEE, 188.'i. 

Homibrook's Catchment Oraiting for Steep Oradienta. Ilammond & 
Uussey, Hi<jh Strret, Cro'idon. csotdom, 1879. 

" Eagle " Sunitarr Trap, for superseding Bell Traps. Hygienic 
Stove and'Orate Company, 15, Ptel Buildiwja, Bimim'/ham. 

CHOIDON, 1879. 

Edinbui^h Aii^Chambered Sewer Trap. Potts & Co., HandauwA, 
Birminijham. WATFOKI), 1878. 
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Dean's Gully Trap. Bimington Bros. & Co., Newcastle^ponrTyne. 

NEWCASTLE, 1882. 

Disconnecting Chamber for House Drains, with open Stoneware 
Channels. J. Stewart, Sen., Olasffow, Glasgow, 1883. 

Weaver's Ventilating Sewer Air Trap. James Stiff & Sons, Lamr 
bethj Londirn. staffoei), 1878. lbicbsteb, 1885. 

Simpson's Street Gully. "Wortley Fire Clay Company, Leeds. 

TOBK, 1886. 

Gordon's Disconnecting Trap. T. Wragg & Sons, BurUmnn^TrerU. 

LEICESTEB, 1885. 

(11). Dry Closets. 

Self-Acting Earth Closet. British Sanitary Company, Glasgow. 

EXETER, 1880. 
Moser's Self-Acting Dry Closet. J. C. Onions (Limited), Birming^ 
ham. CBOYDON, 1879. 

Dry Earth Commode without Separator. J. Parker, Woodstock. 

BXETEB, 1880. 

(12). Sewage Treatment. 
Iron Basket Sewage-strainer. T. Harnett Harrisson, Liverpool. 

GLASGOW, 1883. 

Pneumatic Liquid Ejector. Isaac Shone, Wrexham. 

STAVFOBD, 1878, 

(18). MisoeUaneouB Sanitary Gtoods. 
Air-tight Man-hole Door. A. T. Angell, London. Newcastle, 1882. 

GLASGOW, 1883. 

Woodman's Stoneware Screw Plug and Collar, for access to Drains. 

Bailey & Co., London. tobk, 1886. 

Watts's Asphyxiator for Testing Drains with Smoke. Baird, Thomp- 
son & Co., Glasgow. DUBLIN, 1884. 
White Enamelled Straight and Curved Channels for Inspection 

Chambers to Drains. Broad & Co., Paddington. 

LEICESTER, 1885. 

" Eclipse " Apparatus for Testing Drain and other Pipes. Bum & 

Baiilie, London. tobk, 1886. 

Galvanized Cast-iron Air-tight Inspection Chamber and Drain Pipes. 

Burn & Baiilie, London. tobk, 1886. 

Brian Jones's Joint for connecting Closet with Soil-pipe. Capper, 

Son & Co., London. Newcastle, 1882. 

White Enamelled Urinal Floor Channel. J. Cliff & Sons, Leeds. 

TOBK, 1886. 
Indiarubber E:!^anding Plug for Drain Testing. Bum & Baiilie, 

London. TOBK, 1886. 

Enamelled Ware Open Cliannels for Manholes. Doulton & Co., 

Lambeth^ London. DUBLIN, 1884. 
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Manhole for Dmins, with connections complete. Doulton & Co., 
Lamhrih, London. urBLIN, 1884. 

GalTaaized Iron Duat-Bin. W. F. Johnson, Leicater. 

LEICESTEK, 1885. 

Cold Metal Double Cone Mechanical Lead Pipe Joints. Elliott, 
Edminson, & Olney, Manehater. LEiCKaTEK, 1885. 

Improved method of connecting Lead Pipes with Stoneware PipM, 
T. Unmett Uarrisson, Li'trpool. glabqow, 1.S83, 

Clip Pipe Joint. Humpherson & Uo., London. LEICESTBR, 1S86. 

Night Soil Receptacle with Spring Lid. E. Q. Kirk, Unddtrgjittd 

LEICEaTKB, 1885. 

Sanitary Earthenware. C. T. Maling, NeuvaitU-vpon-Ttinn. 

ffBwcASTi.H, 1882. 
Bronte's Air-tight Caat>'iron Man-hole Co»er. W, Phillips & Son, 

London. yobk, 1886, 

" Sipho7-ella " Pipe Fastening. G. W. Potter, London, ioek, 188a. 
Working Mode! of Cattle Drinking Trough. E. Pringle, M.D,, 

Blackhtalh. lkkesteb, 1885. 

Drain-cleaning Rods, and Stoneware Horse Manger, Oatea & 

Grcen, IIotUij Orrtn Fin Clay Work*, Halifax. 

BTAPFOBD, 1878. 

HobertB'B A!>pbalte Cauldron. Sanitary &, Highway Appliance Co., 

Shrffirld. LKIOESTBB, 1885. 

C^o!ed Sectional Sanitary Tan. J. Smith it Sons, WolverJtamjitan. 

LEICEBTBB, 1885. 

India-Biibber Connection for joining Lead and EarthenwarB Pi[>es. 

T. Twyford, Hanltii. nCBLiN, 1»84. 

Joint for I-#ad Pipes, j! Tylor k Sons, 21, NewffaU Slrtet, London. 

' ' KEWCASTLB, 1882. 

Nicholl'a Hoapital Pail. W. P. White & Co., London, iobk, 1886. 

White Enamelled Strwght and Curved Channels, and Channel Junc- 
tions for Inspection Chambers to Drains. Worlley Fire 
Clay Co., l^td». lbicbsteb, 1885. 

Gordon's Junction Blocks for Lamp-holes aud Inlets to Sewers. 
T. Wragg & Sons, Burion-on' Trent. 

LEICBSTEB, 1885. 

Gordon's Ventilating Manhole Covers for Sewers with Annular Dirt 
Box. Wright Bros., I^cater. lbicestbr, 1885. 

Gordon's Iron Ventilating Cover for Disconnecting Trap. Wright 
Brae., LeiettUr. leicesteb. 1885. 



CLASS m.— HEATING, LIGHTING AND VENTILATING. 

(1). Heating Apparatus. 
Gas Cooking Stove, lined with White Tiles. Arden Hill & Ca, 

Blrmiwjham. nUBLIN, 1884. 

Lump Asbestos Open Gas Fire. Arden Hill & Co., ConMtitution HiU, 

Iiirmiwj}min. LEicaBTBB, 1886. 



L 
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Steam Kettle with specially arranged Tap for drawing Boiling Water. 

Frank Ash well, Leicester, leicsster, 1885. 

Silicate Cotton Composition for Covering Steam Pipes. C. Cadle, 

Dublin, DTJBLIK, 1884. 

Tortoise Slow Combustion Stoves. W. Carson & Sons, Dubltn. 

DUBLDT, 1884. 
Gborge's Calorigen. Dinning & Cooke, NeweasUe^upon^Tyne. 

NEWCASTLE, 1882. 

Grates, Mantelpieces, and Over-mantels. Dinning & Cooke, Neta- 
cdsiUr^ponnTyne, itewcastlb, 1882. 

Glased Ware Mantelpiece, with Slow Combustion Grate. Doulton & 
Co., Lambeth, London. Dublin, 1884. 

Marsh Greenall B^nerative Gas Heating Stove. J. Greenall, 
Manchester. tobk, 1886. 

Alcazar Vertical Steam Engine. E. S. Hindley, Bomton^ Dorset. 

YORK, 1886. 

Tortoise Slow Combustion Stoves. Hydes & Wigfull, Sheffield. 

GLASGOW, 1883. 

Tortoise Laundry Stove. Hjdes & Wigfull, Sheffield. 

GLASGOW, 1883. 

Laundry Stove and Copper Boiler. Maguire & Son, Dublin. 

DUBLIN, 1884. 
Steam Heating Apparatus, combining heating and ventilating. 

Mather & Armstrong, NewcasUe^ponr-Tyne. Newcastle, 1882. 
Warming and Ventilating Appliances. G. E. Pritchett, 20, Spring 

Gardens, London, S. W. Stafford, 1878. 

Corrugated Iron Hot- Water Warming Appliances. G. E. Pritchett, 

20, Spring Gardens, S.W. bxeteb, 1880. 

Heating Apparatus for Small Greenhouses. T. ShsiTin&ii,*Leicester. 

LEICE8TEB, 1885. 

Thermhydric Ventilating Hot-water Open Fire Grate. H. Saxon 

Snell, Southampton Buildings. staffobd, 1878. 

Tubular-Calorifer for Greenhouses. William Thornbum, Borough 

Bridge. Newcastle, 1882. 

Radiating Gas Fire. Chas. Wilson & Sons, Leeds. tobk, 1886. 

Conservatory Boiler, with Hot- Water Pipe. Wippell Bros. & Bow, 

Exeter. EXETEB, 1880. 

*• Cosey " Portable Open Gas Fire, with Platinum Wire and Asbestos 

Packing. John Wright & Co., Birmingham. 

NEWCASTLE, 1882. 

Ventilating Open Gas Fire. J. Wright &, Co., BirmingJiam. 

DUBLIN, 1884. 

(2). Cooking Apparatus. 
Solid Flame Boiling Stove. Arden Hill & Co., Birmingham. 

NEWCASTLE, 1882, 

Combined Close Fire and Ghis Cooking Bange. Carron Co., Falkirk. 

GLASGOW, 1883. 

" Sunlight Stove." Chorlton & Dugdale, 19, Blackfriars Street, Mary- 

Chester. exeteb, 1880. 
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DeTonBhire Cooking Bsage. T. J. Constantme, Fleet Street, E.C. 

BXETEB, 1880, 

Artisan Qaa Cooking Stove. General Gas Heating and Lighting 

Co., 66, St. Paul Street, If. leioesteb, 1885. 

Tin Cooking Utensils. Mrs. A. Ivewis. Manc/ieiter. cboydon, 1879. 
Dew's Close and Open Fire Cooldag Kongo. W. MuGeoch & Co., 

Glnaijow. Htisnow, 1883. 

Simplex Cooking Bange. Walker, Tunibull &. Co., FalHrl:. 

oLABQow, 1883, 
Cooking Stove with Warm-Air Chamber. Thos. Waller, 47, Fith 

Street Ilia, E.C. oboidok, 1879. 

CottAge Range. Wippell Bros. & Eow, ExeUr. EXSTEE, 1880. 

Large Gas Cooking Stove with Boiler. J. Wright & Co., Broad 

Street, Birmingham. LEIOESTBB, 1885. 

large Gas Cooking Stove. Wright & Co., BirminrjJiam. 

VOBK, 1886. 

(9), Smoke FrsTenting Appllanoea. 
Open Grate for consuming Smoke. James Smith, Liverpool. 

KBWCAHTLB, 1882. 

(4). Lighting, including Eleotrlo Iiightiiig, 
Improved Gas Burners. Braj & Co., Blackmait Lane, Leedt. 

CBOTDON, 187fl. 

Portable Gas Apparatun for Manufacturing Gas from Gasoline. F, W. 

Clarke's Portable Gas Apparatus Company (Limited), Great 

Queen Street, Lomltm, W.C. CKOEDON, 1870. 

Albo Carbon Light. William Forrest, Nmveattlv-upon-Tyne, 

RXWCASTLB, 1882, 

Albo-Oarbon Light. Osbert Henderaon, Glatgaw. nii&BUOW, 1883, 
Duplex Burner. T. Heron, Manchester. Newcastle, 1882. 

" Bheo-met«r " Street I^mp Begulator. S, Leoni & Co., Strand, 

W.C. STAFFOED, 1878, 

Kink's Duplex Lamp with Extinguisher, blather & Armstrong, 

NewcoMtlo-upon-Tyne. NEWCASTLE, 1882. 

" Milwaukee" Glass lantern or Hurricane lantern. S. E. Bansome 

& Co., 10, E»»e.T Street, W.C. ckoidon, 1879, 

Gaseliers and Gas Brackets. Willej & Co., Exeter, exbteb, 1880. 
Ghappuis Daylight Reflector. Wippell Bros. & Bow, 231, Hii/h 

Street, Exeter. EXEIBB, 1880. 

Cunningham Woodhouse & Rawson Magnetic Cut Ont for Electric 

Lighting. Woodhouse & Bawson, London, leicesteb, 1885. 
Combination Plug and Metre Bridge (Davics & Moynhan's Patent). 

Woodhouse & Rawson Electric Supply Company of Great 

Britain, Brml-ford. iobk, 1886, 

(5). Ventilating Oaa fiumere. 

^^^ No awaj'ds. 
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(6). Ventflaton. 

Method of Costless Ventilation. Peter Hinckes Bird, 1, Norfolk 
Square, W, cbotbon, 1879. 

Glass EeTolTing and Sliding YentilatoTs. H. W. Cooper &, Co., 
London. GLASGOW, 1883. 

Air Inlet Head for Drain Ventilation. H. S. Cregeen, BromUy^ 

KSWCA8TLS, 1882. 

^^Badiator" Ventilator, with Screw Action. J. E. Ellison, Leeds, 

GLASGOW, 1883. DUBLIN, 1884. 

Double Current Ventilators. Hill & Hey, Halifax. Glasgow, 1883. 
Outlet Ventilator. C. Kite & Co., London. kbwcastls, 1882. 

Noiseless Chimney Breast Outlet Ventilator. Kite & Co., London. 

GLASGOW, 1883. DTJBLnf, 1884. 

Wall Inlet Ventilator. C. Kite & Co., London. Glasgow, 1883. 

DUBLnr, 1884, 
Telescoped Wall Inlet Ventilator. C. Kite & Co., London. 

LEICB8TEB, 1885. 

" Imperial " Ventilating Window. U. Knell, 77, Fore Street, B.C. 

OBOTDON, 1879. 
Morgan's Stench Exhaust. Nailsworth Foundry Company, Bristol. 

NEWCASTLE, 1882. 

Ventilating and Warming Appliances. 6. K Pritchett, 20, Spring 
Gardens, S. W. staitobd, 1878. 

Bansome's Artificial Stone Air Brick. Wippell Bros. & Bow, 231, 
Hifjh Street, Exeter. exetsb, 1880. 

Ornamental Inlet Ventilators. C. H. Sharp & Co., High Holbom, 

E.C. EXETEB, 1880. 

Boyle's IMica-Valved Outlet Ventilator. Wenham & Co., Church 
Street, Croydon. CBOTDON, 1879. 



CLASS IV.— PERSONAL HYGIENE, FOODS, FILTEES, 

AND DISINFECTANTS. 

(1.) Clothing. 
Crocodile Hide Leather. Borough Leather Warehouse Co., London. 

GLASGOW, 1883. 
Ventilatorium Waterproof Garments. Bartrum, Harvey & Co., 

London. btaffobd, 1878. 

Ventilating Corsets. E. & C. Dillon, Torh. yobk, 1886. 

Ventilated Hats. W. Graham, Dublin. Dublin, 1884. 

Improved shape of Boot. J. Hotblack & Son, Norwich. 

DUBLTN, 1884. 
Camel's Hair Clothing and Bedding. Dr. Jaeger's Sanitary Woollen 

System Company, London. yobk, 1886. 

Pith Helmet. J. Morgan, Dublin. Dublin, 1884. 

Bhinoceros Hide "S " Boot. Patrick Short, Dublin, dcbun, 1884. 
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Boot and Shoe Uiipers. Staynes & Sons, Lekesler. 
Furs. Srooke Tyrrell, Dublin. 
Hygeia Coraet. E. Ward & Co., Bradford, 
"Aractine" Flannel. E. Ward & Co., Bradford. 
" Natural " Boot for Lftdiea. A, Webb, Dublin. 
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LEIOBBTEB, 18S5. 
DUBLIN, 1884, 

TOHK, 1886. 

TOKK, 1886. 
SCBLIN, 1884, 



lAverjiool. 
Centml Tube Water Mattress. 

Bed Beet with Movable Arma. 

Streef, Exeter. 
" Nonsuch " Adjustable Chair. 

Strtet, Exeter. 
Spring Mattress. Bussey & Co, 



(2). Beds and other Furniture. 

Spring Mattresses, Billington Broa., Liverpool. glaboow, 1883. 

Portable Bed, with Liveqjool Spring Mattress. BilUiigton Bros., 

UUBLIK, 1884. 

Brady & Martin, Neivauilt-up<m^ 

KBWOASTLE, 1882. 

WUlam Brock & Co., 177, FWe 

EXETER, 1880. 

Willam Brock & Co., 177, Fort 

EMTBB, 1880. 

Muaeuiii Works, Peekham, S.E. 

CBOIDOM, 1879. 
" Eicelsior" Ships' Berth. Chorltoii & Dugdalo, Manchester. 

GLASQOW, 1883. 
Pitch Pine Lath Mattress. Chorlton & DugdaJe, Manchester. 

DDBLIS, 1884. 

Automaton Seat for Drapers. Cohnan & Glendemung, Norwicli, 

KXJCTBE, 1880. 

Combination Bedstead. W. Fleming, DahUn. dfblix, 1884. 

Spring Mattress, A. Gardner &, kSun, (jla»jow. olaboow, 1883. 

Invalid "Grasshopper "Couch. William Hamilton, Brvjhlon. 

ST.^TFOBD, 187S. NEWOASTLH, 1882. 

Wood's Double Woven Galvanized Steel Wire Spring Mattress. 
Longford Wire, Iron and Steel Company, WarriHijton, 

YORK, 1886. 
Institution Bed, with Woven- Wire Mattress. Pearson & Co.. DuUin. 

niiBLis, 1884. 
Hinged Cot. Pim Bros., DuUin. noBLuf, 1884. 

Furniture. Scott & Co., DuhUn. Dublin, 1884. 

Femhy's " Paragon " Camp Furniture. Wippell Bros. A Row, Exeter. 

ESBTEB. 1880. 



(3). Hospital and Bfok Boom Appliances. 

Metallic Tubular Bedsteads and Invalid Bed Bests. Thomas Allen, 
St. Awj^utitie't Pitrilde, Bristol. STAFFORli, 187S. 

Folding Invalid Bed. Anwll Ball, Spalding. orotdon, 1879. 

Absorbent Cotton and Antiseptic Sponges. Burroughs, Wellcome & 
Co., London, DUBLIN, 1884. 

"Invalid's" Adjustable Bed. Chorlton & Dugdale, ^nncAM'er. 

BrsTEB, 1880. 

Hospital Bed, fitted with Baising Appliances. Choriton & Dugdale, 
Mitnchater. duutak, 1884. 
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Hospital Bed, with new Spring Mattress. Ghorlton & Dugdale, 
Manch^iter. Dublin, 1884. 

Self-acting Sick Bed. E. K. Groves, Bristol, Glasgow, 1883. 

Bum and Wound Boxes. W. B. Hilliard & Sons, Gkuyow, 

GLASGOW, 1883. 

Isolating Ourtain. W. B. Hilliard & Sons, Glasgow 

GLASGOW, 1883. 

India BubberVessels for hospital use. H. A. Murton, NetvcasiU-^pcn- 
Tyne. Newcastle, 1882. 

China Cups and other Vessels for invalid use. Townsend & Co., 
Newcastler^ponr-Tyne, Newcastle, 1882. 

Stypium Absorbent Antiseptic Surgical Dressings. Stephenson & 
Travis, Liverpool, Dublin, 1884. 

(4). Domestio Applianoe& 

Butter Squeezing Machine. Aylesbury Dairy Company, London, 

YOBK, 1886. 
" Unique '' Folding Box. T. P. BetheU, Liverpool, leicesteb, -1885. 
Automatic Chariot for Children. William Bowden, London^ 

NEWCASTLE, 1882. 

Bevolving Shuttle for Sewing Machines. Bradbury & Co., Oldham, 

GLASGOW, 1883. 

Black Diamond Boot and Shoe Cleaning Machine. T. Bradford & 
Co., Salford, LEICESTER, 1885. 

Conical Knitting Machine. T. Coltman, Leicester, Leicester, 1885. 

Electric Bells, Exhibit of. J. T. Gent & Co., Leicester, Leicester, 1885. 

Compostella Fire Lights for Lighting Fires. Compostella Fire Light 
Company, Foichurch Street, B.C. Stafford, 1878. 

Porpoise Oil Dubbin. J. T. Dales, London, Leicester, 1885. 

Bower's Potato Steamer. Q-room & Co., London, Dublin, 1884. 

Self-Indicating Tea or Coffee Lif user. Q-room & Co., London, 

DUBLIN, 1884. 

Stoneware Chums. F. Q-rosvenor, Glasgow, Glasgow, 1883. 

Dough Kneading Machine. F. & C. Hancock, DvfdUy, Worcester, 

EXETER, 1880. 

New Propellor Chum. F. & C. Hancock, Dudley, Worcester, 

EXETER, 1880. 

Machine for Washing and Peeling Potatoes. F. & C. Hancock, 
Dudley, Newcastle, 1882. 

New Cooker and Steamer. F. & 0. Hancock, Dudley, tore, 1886. 

Knitting Machines. Harrison Patent Knitting Machine Co., Mann 
Chester, dubun, 1884. 

Pendulous Food Warmers. Osbert Henderson, Glasgow, 

GLASGOW, 1883. 

Various Inventions for Promoting Domestic Economy. W. H. Hil- 
ton, Leamington. STAFFORD, 1878. 

India Eubber Gas Tubing. A. Hutchinson & Co., Great Winchester 
Street, London, E.G. sxbter, 1880. 

Fishburn's Tubular Befrigerators. King & Co., HuU, tork, 1886. 
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Fishbum's Scarboro' Freezer. King & Co., Null. tobk, 1886. 

Victoria Knitting Machine. Pim Bros. Limited, Dahlin. ddblix, 1884. 
Heavy St«el Railway Chum, with Alsllesble Top and Dii8t-proo£ 

Lid. Vipan & Headly, Leicester. leicbstbh, 1885. 

Danish Cream Separator. Vipan AHoadly, Leicester, LBit'EsiBH, 1885, 
" NoiaelesB Ware." Vernon's Patent China and Gla.^s Company, 

London. OLisoow, 1883. 

Improved Houaemaid'B Bos with Sifter. Wippoll Bros. & 'Row, 

High Street, Exeter. EXEIBB, 1880. 



(S). School Fittings. 
School Desks with Shifting Seats. Colman & Glendenning, Norvieh, 
STAFFOEI), 1878. 
Dual Desk, with Separate Gl&ngway Seat. Thomas Larmouth & Co. 

Salford. BTATFORD, 1878. 

" Beliance " Lift-up Desk. Midland Educational Co., Leieetter. 

LEICE3TEB, 1885. 

Weatminster Single Desli, with Sliding Top and Conrei Support to 
the Sput. North of England School Furnishing Company, 

DarHniflon. TOEK, 188S. 

"Simplei" fiesk with Adjustable Foot Board. Taylor & Co., 

- "" 'i ^ LoTvloa. LEICBSTEE, 1885. 



(S). Gynmastio Appar&tuB. 
Tricycles, W. Carson & Sons, Dublin. dtjblin, 1884. 

Tricycles. Fletcher Bros., Duhlin. dcblis, 1884. 

Bicycles and Tricycles, Eihibit of. J. Parr & Co., Leicester. 

LKICE3T£It, 1685. 

(7). Foods. 
Soluble Dutch Cocoa. Beusdorp & Co., London. DDBLni, 1884, 

Pickles and Sauces. Beveridge & Co., Ulafjotv, Dlasoow, 1883. 

Miller's Pride Oatmeal. Binns & Armitage, Derby, leicesteb, 1885, 
Chocolate Paste. A. J. M. Bolonacbi, London. tork, 1866. 

Kepler's Eitmet of Malt and Combinations of it with Pepsine, Choco- 
late, and Cod Liver Oil. Burroughs, Wellcome & Co., London. 

DUBLttl, 1884 

Preparations of DigeBtive Fennents. Burrougbs, Wellcome & Co., 
London, lOBK, 1885. 

Optimus CuSee Extract. E. Clarke & Oo., Battermta. 

DCBLI?!, 1884. LEICEBTEB, 1885. TODS, 1886. 

Currie Powders. J. Edmunds, London. REwoastlb, 1882. 

Chutneys. .los. Edmunds. London, tobk, 1886, 

Cocoa Extract and Preparations of Chocolate. J. S. Fry & Sons, 

Union Street, Bristol. BXETBB, 1880. 

Indian Tea. Indian Ten Co., Olasffow. olasoow, 188.1. 
Mustard. Irvine & Co., Oattshend. icbwcastlb, 1882. aLAeoow,1883. 

Midlothian Oat Flour. A. & S. Scott, Okujow. olasoow, 1 
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Improved Oat Cakes. A. & B. Scott, GfUugaw. yosk, 1886. 

Preserved Fruits. G. H. Senn & Co., London. tobk, 1886. 

Busks, Shortbread, and Oatcakes. W. H. Torrance, Edinburgh, 

LSIOSSTEB, 1885. TOBK, 1886. 

(8). Domestio Filter& 

" Bijou " Filtre Bapide. P. A. Maignen, Great Tower Street^ London, 
KG. EXBTEE, 1880. 

Improved Filtre Bapide. P. A. Maignen, Great Tower Street, E.C. 

NEWCASTLE, 1882. 

Soldier's Filter. P. A. Maignen, ZomZon. Leicester, 1885. 

.Field Hospital Filter. P. A. Maignen, London, leicbsteb, 1885. 

Silicated Carbon Double Chambered Table Filters. Silicated Carbon 
Filter Company, Batterwa, London, sxbteb, 1880. 

Silicated Carbon Filtering Material. Silicated Carbon Filter Com- 
pany, London, Newcastle, 1882. 

Carbonised Iron Stone Mound Filter for Water. J. A. Stephan, 
Worcester, exeteb, 1880. 

Artificial Stone Filters, for Cleansing Bain Water for Domestic Use. 
Thorn & Co., Stafford, stapiord, 1878. 

(9). Mineral Waters. 

Potash, Soda and Seltzer Waters and Lemonade. British Mineral 

Water Company, Glasgow, Newcastle, 1882. 

Preparations of Lime Juice, Aromatic Ginger Ale, and Quinine Tonic. 

Carter & Co., Old Refinery, Bristol, exeter, 1880. 

Zoedone. (Patentee, David Johnson, r.cs.) Evans & Co., Wrexham, 

CHOTDON, 1879. 
Lemonade, Lime Juice, and Ginger Ale. Godliver & Co., Aylesbury, 

CHOTDON, 1879. 
Seltzer Water. Jewsbury & Brown, Manchester, staetorb, 1878. 
Ginger Ale and Lemonade. Newry Mineral Water Company 

(Limited), Liverpool, chotdon, 1879. 

Seltzer, Soda, and Potash Waters, and Orange Quinine Toriic. 

G. H. Skinner, 13, North Street, Exeter, exeter, 1880. 

(10). Soaps and other Detergenta. 

Olive Oil Soap. W. Bowden, London. Leicester, 1885. 

Soaps. S. Boyd, Dublin, DUBLIN, 1884. 

** Lanolin " Soap. Burroughs, Wellcome & Co., London. 

YORK, 1886. 
Carbolic Soaps. F. C. Calvert & Co., Manchester, Dublin, 1884. 

LEICESTER, 1885. YORK, 1886. 

Hydroleine Soap Powder. F. J. Harrison &, Co., Leicester, 

LEICESTER, 1885. 

Tooth Soap. F. C. Calvert & Co., Manchester, Leicester, 1885. 

Jeyes' Household Disinfecting Soaps. Jeyes' Sanitary Compounds 

Co., London. Leicester, 1885. 
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(11). Autiseptios and Disinfectants. 

Bed Cross Yellow Fluid. Anfe-.'ptic Apparatua Mamifacturing Co., 

London. KBWCASTLE, 1882. 

Chemical Sub8t4incee used in Diainfectioa. 8. Boyd, Duhlin. 

DOTIIJN, 1884. 
6O7. Carbolic Disinfecting Powder. F. C. Calvert & Co., ilmtehaur. 



Soluble Cresol. F, C. Calvert & Co., MandmUr. Dublin, 1884. 

Preparations from Carbolic Acid. F. C. Calvert & Co., Maneheater. 

YOBK, 1886. 

AJum Cake. Dublin and WiekJow Manure Co.. Dublin. DtTBUN, 1884. 

Jeyes' Perfect Purifier. Jeyea' Sanitary Compounds Company, Cannon 

Street, London, E.C. CHOicoir, 1879. hewcabtlb, 1882. 

GLASGOW, 1883. DCTBLIK, 1884. lOBK, 1886. 

Pisene. J. Wheeler, nfraeomhe. QLAaoow, 1883. Dublin, 1884. 
Sanitary Night Lights. A. Wright, London. lbicestek, 1885. 

(12) Disinfeotlng AppEiratus. 
Improved Vaporiser for Disinfecting. F. C. Calvert & Co,, M<m~ 
ehuter. EXETEK, 1880. 

Dr. Scott^s Disinfecting Apparatua. Maguire & Son, Ihihliu. 

SBWCASTLB, 1882. DtritLis, 18S4. 
Lyon's Diainfector. Manlove, Alliott, Fryer & Co., Nottin/jham. 

NBWOASTLB, 1882. 



CLASS v.— MISCELLANEOUS. 

Articles of Sanitary interest not included in the above Classes, 
such as : — 

(1). Scieatiflo IiiBtrumeata. 

lATge Legible Spirit Thermometer. P. Uinckes Bird, 1, Norfolk 

Square^ London, N. W. BXKTEE. 1880. 

Instruments used by Medical OiGcers of Health. Brady & Maiiin, 

Newaittle-ujMm-Tifne. ITEWCabtlb, 1882, 

Schaible's Apparatua for the Estimation of Carbonate of Lime in 

Cement. Casebourne & Co., West //arlUpool. York, 1886. 

New Oven Pyrometer. Joseph Davis & Co., London. 

trswcASTLE, 1882. 
Therm ometrical InstrumentA. Q. £. Pntchett, 20, t^mny Oardeat, 

Lmidon, S.W. STAFFOBD, 1878. 

Baromelrjcat and Therm ometrical Inetruments. G. E. Priti'hett, 20, 
Spritui Gardem, Lmtdon, S. W. CBorJWH, 1879. 

Improvements in Thermometrical and Barometrical Instruments, 
G. E. Pntchett, 20, Sprin// Gardens, .S. W. EXETEB, 1880. 

Webster's Photometer. Webster & Co., Sotiingham. 

, 1879. 
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iMldM' life ft^. J. W. SSHKT 4 Cou, Aitfn. KKIT, ISSft. 

MetiMni of Bqadegine Tmbg 2CopHinitMmi— Mf A. Ganiiier & Sao, 
Hand Amboknce. Lcicttter Aihglance Cogpi, 

UICBrm.lSS5. 

SsfeCj Belt Slnppen. Sefi^ S ouu g uit al & Co. (Limited), ZaM^cift 
iJiZr, QmM rkUiria Siwut, Lmdtm^ KC. cmanxa^ 1879. 



(ff)« Bciq;iir«tOCT«nd JtoeQoMditorUiiheaMiy 



Dicks' LTxtincteur. J. HDdesheim, Glaagom, Gi^flGOir, 1883. 

Chemieal Fire Extennmator. J. Sinckir, 1(M, LeademkaO Sirt^ 

IxnuJUm, E.C. csoTDCcr, 1879. 



(7>. KethodB for the BiBpoaal of the Dead. 

** Earth to Earth " Coflins. LoncUm NecropoEs Company, Strand^ 
lAmdon^ W.C. Stafford, 1878. 

Folding Bier taxA Car for Simplifying Funerals. S. Stretton, Kidder^ 
minsUr. CBOTDOir, 1879. 



ALPHABETICAL LIST OF MEDALS AWARDED AT THE 
EXHIBITIONS. 



HICHAHDSON WBDAL. 

Edmundson, J., & Co., DubUn, for Swann's IncandeBcent Eleotric 
Lamps. DuBLis, 1884. 

Messrs, Mather & Armstrong, Newm»lle^pmi-Tytu^ for Siempns's 
Regenerative Gas Burner, hewcabtlb, 1882. 

Silicate Paint Company, Cannon Strut, B.C., for Griffiths' Patent 
White. BT4IT0ED, 1878. 



SILVER UEDAI.S. 
Ofibred by the Gas Department of the Corporation of Iieioester. 

Fletcher, Thomas, Th>/nne Street,Warrinfflon, for large Gas Cooking 
StoTP with Boiler. LEirBSTEB, 1885. 

The General Gas Heating and Lighting Co., 66, St. Paid Sirett, N., 
for Fibre Asbestos Open Gas Fire. i.eicestbe, 18S5. 

Wright. J., & Co., Broad Sirett, Birmingham, for Eureka .\rti9an Gas 
Cooking Stove. lbicbhtbe, 1885. 



STLVEB MEDALS. 
Offbred by the Exet«r Oas Company. 
Davis, H. A C. & Co.. 200. Cambenvell Road, S.E., for FibreAsbeslos 
Open Gas Fire. lbictotek, 1885, 

The General Gas Heating and Lighting Co., 66, Si, Riul Street, !V., 
for large Gas Cooking Stave with Boiler. leicesteb, 1885. 
Sanitarv and Eoinomic Supply Association, for Dr. Bond's Eutbemiic 
Ventilating Gas Stove. ezetxr, 1880. 

Wright, J. & Co., Birmirujham, for Eureka Gas Cooking Stove, 

SUBLIM, 1884. 



MEDALS AND SFSCIAIi CSBTIFICATE3. 

In cases where awards are made at subsequent Exhibitions for the 
same Elihibits, oaly the name of the town and date are given. 
Exhibits which have already received Medals at previous Exhibitions 
of the Institute are eiclud<'d from awards of Medals ; but those 
Exhibits to which a, setxind Medal would otherwise be awarded re- 
ceive Special Certificates, and these are distinguished in the following 
list by asterisks placed against the name of the town at which the 
Eihibilion was held. 
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Aluminium Crown Metal Co., Glasgow^ for Aluminium Crown Metal, 

GLASGOW, 1883. 
Ashwell, E., Leicuter, for Blackman Air Propeller, leicbstbb, 1885. 
Aveling & Porter, EoeheHery for Improved Six-Ton Steam Soad 

Eoller. CEOTDOK, 1879. 

Aylesbury Dairy Company, London^ for Exhibit of Dairy Appliances. 

YORK, 1886. 
Bean, A. T., 6, Canrum Bow^ S, TT., for Direct Acting Valveless Waste 

Preventer. exetsb, 1880. 

Billing & Co., Hatton Garden^ B.C., for Apparatus for Cooking by 

Gas. STAJTOKD, 1878. ♦c»on)oir, 1879. 

Borwell, J., Britannia Foundry^ BurUmrimrTrent, fot Improved 

Washer, with table complete. LSAioKOTOir, 1877. 

Bostel, D. T., Duke Street, BrighUm, for Excelsior Water Closet. 

LBAKDrGTON, 1877* ♦STAlTORD, 1878. 

Boulnois, H. P., Partfmauth, for "Acme " Sewer Pipes. Glasgow, 1883. 

Bourtreehill Coal Co., Dreghom, Ayrthirej for White Enamelled 

Fireclay Cistern. Leicester, 1885. 

Bradford, T. & Co., High ffoUam, W.C., for New "Shuttle" Steam 

Power Washing Machine. LBAicnrGTOir, 1877. 

♦STAPFOBD, 1878. 

for Washing Machines. Newcastle, 1882. 

♦GLASGOW, 1883. ♦DUBLIN, 1884. ♦leicestbb, 1885. 
British Sanitary Company, Glasgow, for Dry Earth Closet. 

NEWCASTLE, 1882. ♦GLASGOW, 1883. ♦dubun, 1884. 
Brown, A. & Co., Glasgow, for " Stott " G^aa Burner. ♦Glasgow, 1883. 
Buchan, W. P., Glasgow, for his exhibit of Sanitary Appliances. 

GLASGOW, 1883. 

Burroughs, Wellcome & Co., London, for Powders for Peptonizing 

Milk. DUBLIN, 1884. 

Calvert & Co., Bradford, for Calverfs Carbolic Acid for disinfecting 

purposes, leamington, 1877. ♦ceotdon, 1879. 

♦eXETEE, 1880. ♦GLASGOW, 1883. ♦DUBLIN, 1884. 

♦LEICESTER, 1886. ♦york, 1886. 
Carter, J., 6a, Cavendish Street, W., for Invalid Furniture. 

EXETER, 1880. 
Caseboume & Co., West Hartlepool, for Faija's Cement Testing Ma- 
chine. TORE, 1886. 
Chorlton & Dogdale, Manchester, for Excelsior Spring Mattress. 

LEAMINGTON, 1877. ♦STAFFORD, 1878. 

♦cROTDON, 1879. ♦exeter, 1880. 

♦NEWCASTLE, 1882. ♦GLASGOW, 1883. 

♦dubun, 1884. 
„ „ for " Swing ** Woven Wire Mattress. 

DUBLIN, 1884. 
Cliff, Joseph & Sons^ Leeds, for Porcelain Bath. 

GLASGOW, 1883. ♦tore, 1886. 
Colman & Glendenning, Norwieh, for School Furniture, exeter, 1880. 
Craig, J. & M., Kilmarnock, N.B., for Enamelled Fireclay Sinks. 

DUBLIN, 1884. 
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Davis, H. & C. & Co., 200, CambenifeU Itoad, S.E^ for Artisan Gas 
Cooking Stov«). leicestkb, 1885, 

Davis, H. & C, & Co., london, for Fibre AsbeBtoa Open Gas Fire. 

•vonK, 1886, 
Davis, H. & C, & Co., London, for Goainelled " Metropolitan " Gas 
Cooking Skive. tokb. lS8tS. 

DiL'k, Alex., Loiulon, for Delta Metal. OLAsaow, 1883, 

Dteker Hospitals and Huts Factory, London, for Decker Portable 
Hospital. lOEK, 1886. 

Donegal Industrial Fund, for Innociioualy-dyed Woollen Goods. 

SCBLUI, 1884. 
Doulton A Co., Jjambeth, London, iot atarrford'H Joints for Stone- 
ware Pipes. 8TAPFOED, 1878. *BtBTBB, 18S0. 

„ „ for Anli-Percuasion High Pressure Valves. 

CBOYDOU, 1879. •bibxbe, 1880. 'ouisoow, I"^" 
•ddbus, 1884. 
„ „ for Ventilating Tile Stove, exkter, 1880. 

•miWCA8TLB,lS82. •otABOOW, 1883. •DtJBUK,1884, 



„ „ for Anli -Percussion Boll Valve. ((BwcA»n^ ] 

„ „ for Art Pottery. nCBLni, 1884. 

•LBICBSTEtt, 1886. 

for Peto Fireproof Flooring. lbicesteb, 1885. 

Dablin ft Wicklow Manare Co., Duhlin, for Strype's Process for 
Drying Blood. DFBus. 1884. 

Duncan, Maj. P., Tfu Common, Wboiwieh, for Ambulance AVhopled 
Litter. Stafford, 1878. 

EdtnundBon, T. & Co., Dublin, for their Exhibit of Swsnn's Incandes- 
cent Electric lights, Hublin, 1884. 

Elgood, Bros., Leicetlrr, for Artistic Domestic Iron Work. 

LEICKflTBR. 168-5. 

EUifl, J., & Sons, Sarrow-on'Soar, for Barrow Blue lias Hydraulic 
Lime. leicsster, 1885. 

Ellison, J. E., Leedit, for Conical Ventilators, staffobd, 1878. 

•OROrooK, 1879. •fliABOOw, 1883. •jjdblin, 1884. 
•leicbsteb, 1885. 

Fletcher, Thomas, Tki/nne Strut, Warriaf/ton, for Lar^Gas Ctx>king 
Stove with Boiler. leicestbs, 1885. 

Fletcher, Thomas, Thi/nne Stral, TFarrin^fon, for Horizontal Spiral 
lavatory Heater, *i,eice9TEB, 1885. 

Fouids, £., Letdt, far Crabtree's KJtcben Bange. *tore, 1886. 

Fniser Bros., ComrMreial lioad, E,, for Portable Disinfecting Ap- 
paratus. OBOTDOH, 18^ 

Galbmit^, T., Crawford Sqttart, Londonderri/, for Kot-Air Bath. 

Gaudy, Maurice, £u>erj)ooI, for Cotton Machine Belting, bitblix, 1884. 
General Gus Heating and Lighting Oo,, 66, St, Paul Street, A'., for 

Lnrge Gas Cooking Stove with Boiler. leicrstee, 1885. 

Qenonit Gas Heating and Lighting Co., 66, St, Paul Street, A'., for 

Fibre Asbestos Open Gas Fire. leicxbteb, 1885. 
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Qreenall, J,, Manehester, for Steum Washer. 

LEICEBTEB, 1885. *TOBK, lfiM.1 

Hall, John & Co., Stourbridge, for Fire-Clay Enamelled Bath. 

QLAfiOOW, I8S3. 

Hamilton & Co., Letidenhall Street, E.C., for PriBinoidal Pavement' 

and Floor Li piLtfl. chotdos', 18T9. , 

Hancock, F. &. C, Dudley^ "Woreater, for Machine for Washing and ■ 

Cooling Butter, lbaminqtok, 1877. •btattobd, 1878. , 

„ for Machines for Domestic use. oi^aboow, 1883. 

•LBioiaTBa, 1886. 'TonK, 1886.1 

Harescengli, B. B. & Co., Beniineh Strut, Ltids, for Excreta Pail- 

(oak) with Spring Idd. ibamtsoton, 1877. •staffobd, 1878. 

Harria, G. H., Bristol Street, Birmin-i/uim, for Economical Centring 

Hange. UEiMuraxoN, 1877. •stafi-obd, 1878. i 

HaiTis, J. P. & G„ London, for Moulded Wood Decoration. 

TOBS, 18S6. I 

Hftsaall & Singleton, Birmingham, for Phcenii Portable fiange, and the 

Birmingham Eange with Reducible Fire without Gas. I 

8TAITOED, 1878. I 

HajTward, Tyler & Co., London, for Full-flush Talvelesa Cloeet. , 

KBWCASTLB, 1882. \ 

Heap, H. R., Manchttter, for Diy Earth or Ashes Closet. 

QLASOOW, 1883. BUBLIIT, 1884. ] 

Hilliard, W. B., & Song, Olati/ow, for Hospital and Sick Boom 

Appliancea. Glasgow, 1883, 

Humber & Co., Nottingham, for their Eshibit of Bicycles and Tricycles. 

LEICESTKR, 18S5. 

Hunt, Nathan, Bristol, for Auto-Pneumatic Ventilation, eieter, 1860, 

Dr. Jaeger's Sanitary Woollen Sjatem Company, London, for Sanitary 

Clothing. lOEK, 1886. 

Jeyes' Sanitary Compounda Co., London, for Jeyea' Perfect Purifier. 

LEIOESTEB. 1885. I 
Johnson, W. P., Leietster, for Ornamental Domestic Appliances. 

UICE8TEB, 1885. 
Keith, J., London and Edinburgh, for Challenge Hot-wnt^r Boiler. 

GLASGOW, 1883, 

Kenworthy, E. N,, ife Co., Oldham, for Equipoise Wringing nud 

Mangling Machine. voas, 1886. 

Lascelles, W. H., BunhUl S<nv, E.C, for Concrete Bath in one pieco. 

OHOTDON, 1878. •bieteh, 1880. ! 

Le Grand & SutclifFe, BunhSl Row, E.G., for Improvements in Well 

Sinking Appapiitiis. ij:aminoton, 1377. Vroydon, 1879. 

Leggott, W, & E., Bradford, for Opener for Fanlights and Sky- 

ligbtfl. LEiCESTBB, 1885. •toek, 1886. 

Leoni, S., & Co., Strand, for Apparatus for Cooking by Gas. 

STArFOBD, 1878. 
Lyon, J. W., London, for Steam DisinFector. 

LEiCBSTBH. 1885. •tohk, 1886. 

Mackey, Mackey & Co., London, for Chemical Substances used for 

DbinfecUon. SUBUS, .* 
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Maguire & Son, Dublin, for their Exhibit of Sanitary and Domestic 
AppUancea. dublih, 1884. 

Mftignen. P. A., 20 & 23, Great Tnwtr Street, B.C.. for Filtre Kapide. 

CEOIDOK, 1870. •kxeteb, 1880, •oLABQOw, 1883. •dtiulin, 1884. 

'lqcesteb, 1885. 

ManloYo, AJliott, Fryer & Co., Nuttiny/iam, for Fryer's Destructor, 
Fryer's CarbomEer, and Firman's Dessicating and B«ndering 
Apparatus. Newcastle, 1882 

Mather & Armstrong, Newcastle-upcm-Tyne, for Siemens's Begenerative 
Gas Burner. • Newcastle, 1882. 

Meyer, H . C, A'evi Tork, Sanitary Engineer of New York, News- 
paper. aLASOow, 1883. 

Moore, J„ St. Jayiui Walh, CUrhnviell, B.C., for Glass Louvre Ven- 
tilators. EXECBB, 1880. 

Morris, Little & Co., Doneatter, for Little's Soluble Phenyle. 

STAFFORD, 1878, 

Morrison, W. B., Cflatgov, tor Wedgwood Ornamental Tiles, 

0LA800W, 1883. 

Moser, L., SorUhampUyn, for Dry Closet. Biiitable for Aabes or Dis- 
infecting Powder. bxeteb, 1880. 

Moule's Patent Earth Closet Company, 5a, Garrick Street. W.O., for 

Earth ClosetB. STAFFoau, 1878. •cbotdou, 1879. 

•lricestbe, 1885. *yobk, 1886. 

Musgrave & Co., BtJfatt, for Slow Combustion Stoves, doblin, 1884. 

Orr, J. B., & Co., Charlton, London, for Leadless ■' Charlton White " 
Paint and Dryers. OLasoow, 1883. 

Parker, J., Woodstock, Oa-ford,tov Drj' Earth Closet, leaminoios, 1877. 

Pirn Bros.. DnUva, for their Exhibit of Furniture. nrBLiN, 1884. 

Pocock, Bros., Smithviark Bridge Jioad, for " Universal " InvaUd 
Tubular Water and Air Bed. sTAFFoan, 1878. 

•cBotDos, 1878. 

Pritchett,, G. E., 20, Spring Gardtni. S. W., for Economic HoUow 
Flooring. stapfobd, 1878. •cBotnoB, 1879. 

Purdy, W., Eattwood, Notl$., for Miners' Safety Lamp. 

LBICEBTBB. 1885. 

B«ad, tfefierson, Birmingham, for AwannTn Prooess of Silver Pkting 
Steel. CBOIUON, 1879. 

Bichardson, J., & Co., Leieetfer, for their Exhitnt of Antiseptic Pre- 
parations. uacBSTBB, 1885. 

Boberts, C. G., HajHtnurt, Surrey, for Bain-water Separator. 

REWOABTLB. 1882. •oLABQOW, 1883, 

Boss, J. A. G., NeivrattU-upon-Tgne, for Silicate Cotton (Slag-wool). 

HBWCASTUt, 1882. 
Eothwell, W.. Bolton, for Flat Web Knitting Machine, and Both- 
well Knitting Machines. dubuit, 1884. 
Sanitary Appliance Company, Salford, for Portable Cinder Sifting 
Ash Closet, with Soil Pwl, STAJFOttD, 1878. •cbotdok, 1879. 
"LBICEBTEB, 1885. •loBK. 1886. 
Sanitary A Economic Supply Associataon, Glowtiter, for Dr. Bond's 
Euthermic Gas Stove. KOaSR. 1880. 
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Sanitarj & Highway Appliance Co., Sheffield^ ior Boberts'ii Street 
Orderly Bin. j^mojurrER, 1885. 

Sanitary & Highway Applianoe Co., Sheffield^ for Boberte's Sand- 
distributor for 2-horBe Tram-track. jMicttmvR^ 1885. 

Sanitas Company (Limited), London, for Sanitas Oil. itbwgastIiB, 1882. 

Scottish Asbestos Co., Glaigow^ for Scottish Asbestos, glasoow, 1883. 

Shanks & Co., Barrhead, N.B,, for Sipfhon-action Water Waste Pre- 
venter. DUBLIN, 1884. 

Shaw, A., & Son, Olasgow, for *' Sine qua noii " Open and Close Fire 
Bange. 4 0Lasgow, 1883. 

Silicate Paint Company, Cannon Street, E,C., for Griffiths' White, 
and for their preparations of Silicate Paint, Enamel Paint, 
and Petrifying Liquids. STjufFOBD, 1878. 

Sinclair, G-., Leith, for Mechanical Stoker. glas&ow, 1883. 

Sinclair, J., JLeadenhall Strut, E.G., for Tyndall's Smok/0 Bespirator. 

CBOIDON, 1879. 

Singer Manufacturing Company, London, for Friction Driving Attach- 
ment for Sewing Machines. glajsgow, 1883. 
Smallman, John L., Dublin, for Stotf s Mercury Gh» Governor. 

♦dubmn, 1884. 
Smith, £., & Co., Gocdville, for Embossed Tiles. lbiobsteb, 1885. 
Socii^b^ Fran^aise IKHygi^ne, Paris, for Chemical Preparations and 

Apparatus. lsajicington, 1877. 

„ „ Paris, for Books on Hygiene. 

KXWCABTLB, 1882. 

Spongy Iron Water Purifying Company, Oxford Street, W.C, for 
Bischofs Spongy Iron Filter. jjaami^qtov, 1877. 

Stewart, J., Sen., Olaegow, for Stoneware Disconnecting Traps. 

OLASOow, 1883. 
„ „ QUugow, for Stoneware Pipes with Stanford's 

Joint. *GLAS60w, 1883. 

Stott, James, & Co., Oldham, for Mercury Gas Governor. 

NEWCASTLE, 1882. *L£ICE8TSB, 1885. 

Trott, H., Battersea, London, for the '* Household " Closet. 

♦lbicestbb, 1886. 

Turk, B. J., Kingeton-on-Thamee, for Cruising Canoe, lbicsbteb, 1885. 

Tylor & Sons, Newgate Street, E,C., for Flushing Bim Lavatory Basin 

and Apparatns, ^xbteb, 1880. 

Verity, E. & J. M., Leeds, for Crabtree's Kitchen Bange. 

X^EICESTEB, 1886. 

Victoria Stone Co., London, for Victoria Artificial Stone-Paving. 

LEICESTEB, 1885. 

Vipan & Headly, London, for their Exhibit of Dairy Appliances. 

LEICBSTSB, 1885. 
Walker, Chas. W., Wandsworth Common, for Acid Pump and Syphon. 

CBOTDOir, 1879, 
Walker, TumbuU & Co., Falkirk, for Artizan Cooking Bange. 

GLASGOW, 1883. 

Ward, £., <& Co., Bradford, for Exhibit of Sanitary Qothing. 

TOBic, 1886. 
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Ward, 0. D., Lmdon, for Household "Wat#r Closet, niiwcastlb, 18S2. 
„ „ for Bean's Direct Acting Valveless Waste 

PreTCDter. 'sbwcastlk, 1882. 

Waterproof Paper aud Cauvas Company, London, for Willeaden 

Paper Hoofing. Toek, 1886. 

Webb, H. Chalk, Worcaler, for Colouring Patterns through the 8ub- 

Btance of Wood. exetee, 1880. 

Wenham, W, P., Church Street, Croydon, for Improved Open or Close 

Haoge Kitchener. cbotdok, 1379. 

WenhaQi's Pat^-nt Gas Lamp Co^ London, for Wenham Ventilating 

Ijas Lamp. ditblin, 1884, 

Wentworth, F., & Co,, London, for " Kredemnon " Life^aving Qsr- 

uients. Oj-Asoow, 1883. 

Whyte it Bradford, Saumett, for Cooking Bange with Bevolving Fire 

for the Prevention o£ Smoke. qlasgow, 1883, 

Wiiberforoe School for the Blind, I'ort, for Wicfcerwork and Brushes. 

TOBK, 1886. 

Wilkinson, W. B. & Co,, Newea«tlt-tcjion-Ti/ne, for Damp-proof Con- 
crete Pavement. wbwcastlb. 1882. 
Willacy, B., Prettan, for Sand-dlstributcr for Boada. leilesteb, 1885. 
WUlcocks & Co., Hurnumlofu, I,feda, for Silica Glneed and EuatueUed 
Fire Clay Brieks and Fiiience. csotdon, 1879. 
Wilson Engineering Company, HoViorn, W.C, for WUson Portable 
Cloae Cooking Range. exkteb, 1880. 
„ „ for Improved Wili^on Bange. 
with Steel BoUer and non-conducting •Tacketitig, 
NEWCASTLE, 1882. •GLASGOW, 1683. •dl'ulis, 1884. 
Wippell Bros. & Bow, 231, Bi'jh Street, Extter, for Moule'a Earth 
Qoset. •eieteb, 1880. 
WooUanitt & Co., W«/fi Slrett, Marylthoui, for Paper Hangings free 
from Arsenic, cboidon. 1879. "nbwcastlb, 1S82. 
„ „ for Non-Arsenical Pigmenta and Paper 
Hangings. •olahgow, 1883, 
WoodhouM & Bawsou, London, for their Incandescent Electric Lamp. 

LEICf£TEB, 1885. "lOBK, 1886. 

Woodhouse and Bawson Electric Supply Company of Great Britain, 
Bradford, for Magnetic Cut Out for Electric Lighting. 

lOBK, 1886. 
Wright, J., & Co., Bimxiagham, for "Eureka " Gas Cooking Stove. 

DDBUjr, 1884. 

Wright, J., & Co., Broad Stretl, Birmingham, for " Eureka " Artisan 

Gas Cooking Stove. LEitBSTKa, 1886. 

Wright, J., & Co., Broad Street, Birmiwjham, For Lump Aabestos 

Open GftB Fire. leicebtbo, 1886. 
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Adams, B., 7, Great Dover Street^ S.E,^ for Adjustable Shoe, and 

Begulating Spring Hinge for Swinging Doors. 

OEOXDOK, 1879. 
„ „ for Fanlight Openers and Casement Fasteners. 

CSOTDON, 1879. 

for the Norton Door Spring nuBLnr, 1884. 

for Adjustable Pivot for Fanlights, dubuk, 1884. 
for " Victor " Spring Hinge. leicesteb, 1885. 

for Side Gussets for Fanlights. lbiobsteb, 1885. 

Adams & Co., Tork^ for Potts' Edinburgh Sewer Trap. 

LEICESTBB, 1885. 

„ „ for Improved Shape of Trough for Water Closets. 

LEICBSTSB, 1885. 

„ „ for 30 Gallon Combined Flush-tank and Grease 

• Interceptor. york, 1886. 

Allen, Thomas, St, Augustine^g Parade^ Bristol, for Metallic Tubular 

Bedsteads and Invalid Bedrests. btaffokd, 1878. 

Angell, A. T., London, for Air-tight Man-hole Door. 

IfEWGASTLB, 1882. GLASGOW, 1883. 

Antiseptic Apparatus Manufacturing Co. (Limited), for Bed Cross 
Yellow Fluid. hbwcastlb, 1882. 

Arden Hill & Co., Birmingham, for Solid Flame Boiling Stove. 

NEWCASTLB, 1882. 

„ „ for Gbs Cooking Stove, lined with White Tiles. 

DUBLIN, 1884. 
„ „ for Lump Asbestos Open Gas Fire. 

LEICESTEB, 1885. 

Ashwell, Frank, Leicester, for Steam Kettle with specially arranged 
Tap for drawing Boiling Water. leicesteb, 1885. 

Aylesbury Dairy Company, London, for Butter Squeezing Machine. 

TOBK, 1886. 
Bailey & Co., London, for Woodman's Stoneware Screw Plug and 
Collar, for access to Drains. tobk, 1886. 

Baird, W., Dublin, for Butler's Sink, lined with Block Tin. 

nuBLiK, 1884. 
„ „ for White Enamelled Fireclay Sinks. 

DUBLnr, 1884. 
„ „ for Bath, with Shower Douche and Spray Fittings 

combined. dubuk, 1884. 
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Baird, W., Dublin, for Lavatory, with ShampooiDg Apparatus. 

DUBLIN, 1884. 

„ „ for Hydraulic Ram. Dublin, 1884. 

„ „ for Improved UorizontaUPul] Fittings for Baths 

and Lavatories. Dublin, 1884. 

Bsird, Thompson & Co., Olatyow, for "Watts's Asphyiiator for Testing 

Drains with Smoke. Dublin. 1884. 

Ball, Ancell, Spaldiiu), for Folding Invalid Bed. cbotdon, 1879. 

Barrett, H. J., Hull, for Steel Wheel for Sanitary Carts, toek, 1886. 

Bartnim, Harvey & Co., Ijondon, for Ventilatorium Watflrproof 

Garments. btatfobd, 1878. 

Beard, Dent & Hellyer. 21, NewecutU Street, W.C., for Artisan 

Closet. OROiDON, 1879. 

„ „ for Ventilating Drain Syphon. 

CEOYDON, 1879. 
Bensdorp & Co., Ltrndoit, for Soluble Dutch Cocoa. Dublin, 1884. 
Bethell, T. P., Liverpool, for the " Unique " Folding Box. 

lhtcesteb, 1885. 

Beveridge & Co., Glasgow, for Pickles and Sauces. Glasgow, 1883. 

Billingtoa Bros., Liverpool, for Spring Mattresses, olasgow, 1883. 

„ „ for Portable Bed, with Liverpool Spring 

Mattress. dtibun, 1884. 

Binnie, J,, Oarlcoth, Glasgow, for Salt^lazed Fire-clay Sewer Pipes. 

OLAEkJOW, 1883, 
Binns &, Armitage, Derby, for Mil]«'*8 Pride Oatmeal. 

LBICESTXB, 188S. 

Bird, Peter Hinckes, 1, Norfolk Square, N.W., for Method of Cost- 

leaa Ventilation. cboydon, 1879. 

„ „ for large Legible Spirit Thermometer. 

bxbtxb, 1880. 

Bolonaciii, A. J. M., London, for Chocolate Paste. tobk, 1886. 

Borough Leather Warehouse Company, Lonilon, for Crocodile Hide 

Leather. olabgow, 1883. 

Bourtreehill Coal Co., Dreghom, Ayrshire, for Stoneware Drain 

Pipes. DUBLIN, 1884. 

„ „ for White Enamelled Fireclay Sinks. 

DUBLIN, 1884. 

„ , „ for White Enamelled Sinks and 

Wash Tubs. Leicester, 1886. 

„ „ for White Enamelled Fireclay 

Laundry Trough. Dublin, 1884. 

„ „ for White Enamelled Bricks. 

DUBLIN, 1884. 
Bowden, William, London, for Automatic Chariot for Children. 

NBWCABTLB, 1882. 

„ „ for Olive Oil Soap. LKiOBarEB, 1885. 

Boyd, S., Dublin, for Soaps. Dublin,' 1884. 

„ „ for Chemicals used in Diainfection, Dublin, 1884. 

Bradford. T., & Co., Salford, for Block Diamond Boot &, Shoe 

Cleaning Machine. Leicester, 1885. 
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Bradbury & Co., Oldham^ for fieyolving Bhottie for Sewing Kachinftg. 

GLASGOW, 1883. 
Bradj & Martin, NewcastU'vpon'Tyne^ fior Central Tube Water 

J&ttrees. mswoASTLB, 1882. 

„ „ for Instruments used hj Medical 

Officers of Health. iibwoastle, 1862. 

Braithwaite d; Co., Leeds, for Syphon for Water Closet Cisterns. 

CBOYDOK, 1879. 
„ for Siphon Action Water-waste Preventor. 

TOBK, 1886. 
Branksea Island Pottery Company, Limited, Poole, Dorset, for Stone- 
ware Pipes. EXETEB, 1880. 
Bray & Co., Btaehman Lane, Leeds, for Improved Qas Burners. 

CEOTDOIT, 1879. 

British and Foreign Mineral Water Company, Glasgow, for Potash, 
Soda and Selteer Waters, and Lemonade. KSwcAgrvE, 1882. 
British Sanitary Company) Glasgow, for Self-Acting Earth Closet. 

EXSIEB, 1880. 

Broad & Co., Paddingtm^ for White Glazed Facing Bricks. 

laioisKEB, 1885. 
„ „ for White Enamelled Straight and Curved Channels 
for Inspection Chambers to Drains. 

X4KOSSTIB, 1885. 
„ ^ for AVliite Enamelled Fire-clay Gullies. 

lucestbb, 1885. 
Brock, W., & Co., 177, Fore Street, Exeter, for Bed Best with Mov^ 

able Arms. exbtek, 1880. 

„ „ for ** Nonsuch " Adjustable Chair. 

EXXETEB, 1880. 
Buchan, W. P., Glasgow, for Improved Drain Pipe, with Access Cover. 

KXWOASTLB, 1882. 

for Disconnecting Drain Trap. 

NBWCASTLE, 1882. GIiAflGOW, 1883. 

„ for Grease Trap for Kitchen Sinks. 

GLiJSGOW, 1883. 

Burn & Baillie, London, for Gidvanized Cast-iron Air-tight Inspection 

Chamber and Drain Pipes. yobe, 1886. 

„ for " Eclipse " Apparatus for Testing Qrain and other 

Pipes. YOBK, 1886. 

„ for Indiarubber Expanding Plugs for Drain Testing. 

YORK, 1886. 
Burroughs, Wellcome & Co., London, for Absorbent Cotton and 

Antiseptic Sponges. Dublin, 1884. 
^ „ for Kepler's Extract of Malt and combi- 

nations of it with Pepsine, Choco- 
late, and Cod Liver OIL 

nuBLnr, 1884. 
„ „ for preparations of Digestive Ferments. 

TOBK, 1886. 
„ „ for " Lanolin " Soap. tobk, 1886. 
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Buaaey & Co., MiOmm Workt, Peekham, Sj:^ for Pfttent Spring 
Mflttresa. cboidon, 1879. 

Cadle, C, Dublin, for Silicate Cotton Compoaitioit for covering Steam 
Pipes. dijulik, 1884. 

Calvert, F. C, A Co., Bradford, for Improved Vaporieer for Disin- 
fecting. EXBTBB, II 
„ „ for 607o Carbolic Disinfectjng Powder, 

GIAHGOW, It 

„ „ for Carbolic Soaps. DtrBLiK, 1884. 

LEICEBTEK, 1885. YOBK, 1888. 

„ „ for Soluble Cresol. dubuw, 1884, 

for Tooth Soap. lbioestbb, 1885. 

„ „ for Preparations from Carbolic Acid. 

TOttK, 1886. 
Candy & Co., NeieKm Abbot, for Graiiito Vitrified Briclu and Paving. 

BLETEB, 1S5U. 

Capper, Son & Co., London, for Brian Jones's Joint for connecting 

Closet with Soil-pipe. Newcastle, 1882, 

Carron Company, Falkirk, NM,, for Combined Clobe Fire aiid Gas 

Cooking Eange. gljsijow, 1883. 

Okrson, W., & Sons, DMin, for their exhibit of Tricycles. 

DCBLIS, 1884. 
„ „ for Willesden Waterproof Paper and Canvas. 

DUVLUf, ISS4. 
„ „ for Tortoise Slow Combustion Stoves. 

DUBLIN, 1884. 
Carter & Co., Old Reiner;/, Bristol, for Prwiarationa of Lime 
Juice, Aromatic Oinger Ale, and Quinine Tonic. 

EXSTBB, 

Caaeboume & Co., Wet Hartlepool, for Schaible's Apparati 
the Estimation of Carbonate of Lime in Cement. York, 
CfaorltondtDugdale, JfaitcAMtor, for "Sun-light Stove." exetbb, 
for " Invalids' " Adjustable Bed. 

BXITBB, 

for " Eicelsior " Ship's Berth. 

OLABOow, 1883. 
for llospital Bed, fitted with Baising 
Appliances. uunLut, 1884, 

for Pitch Pioe La.th Mattress, uuilih, 16&1, 
for Hospital Bed, with New Spriug Mattressi 
DusuN, 1884. 
Clarke, E., & Co., Battin-tra, for " Optiraus " Coffee Extroct. 

auBLiN, 1884. LEiCESTEB, 1885, yoEK, 
Clarke, F. W., Portable Oas Apparatus Company (Limited}. Oreaf 
QuMn Slrr*t, W.C, for Portable Qas Apparatus for Ui 
fHcturing Gas from Q-nsoline. choidojt, 1 

Cliff, J„ & Sons, Ladt, for Hall's Hanging Tiles. tobk, 1886. 

„ „ for While Enamelled Sinks. tobk, 1886. 

„ „ for White Enamelled Urinal Floor Channel 

zoBK, 1866. 
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Cliffy J., & Sons, Leedi^ for Simplex Sereraible Chlly. tobk, 1886. 
,, ,, for White and Coloured Glased bricks. 

TOIKK, 1886. 

„ „ for <' Imperial " Slop Sink. yobx^ 1886. 

Colman & Qlendenning, Ncrtmch^ for School Desks with Shifting 

Seats. siAiToiu), 1878. 

„ 9, for Automaton Seat for Drapers. 

KXKrrmi, 1880. 
Coltman, T., LeUuUr^ for Conical Knitting Machine. 

LEIOBSTlBy 1885. 

Compostella Fire-Light Company, Fenckwrth Street^ E.C.^ for Compo- 

stella Fire Lights for Lighting Fires. staivobd, 1878. 

Gonstantine, T. J., Fleet Street^ E.C.j for Devonshire Cooking Bange. 

EXKCSB, 1880. 
Cooper, H. W., & Co., London^ for Glass BeyolTing and Sliding 
Ventilators. eLASGOw, 1883. 

Cordinglej, T., & Sons, Bradford^ for Gbanite Concrete Parement. 

DTTBLnr, 1884. 
„ „ for Improved Fibrous Plaster Work. 

YOBK, 1886. 

Craig, J. & M., KUmamockf for Buchan's Trap. mnmnt, 1880. 

„ „ for Maguire*8 Cradle Joint for Drain Pipes. 

HEWCASTLB, 1882. 

„ „ for Buchan's Drain Trap and Drain Pipes, 

with Access Cover. hewcastui, 1882. 

„ for White Enamelled Fire-Claj Sinks. 

NEWGASTLB, 1882. eLASGOW, 1883. 

„ for Stoneware Disconnecting Traps. 

GLASGOW, 1883. 

„ „ for White Enamelled Bricks. 

nuBLnr, 1884. 
„ „ for Buchan's Disconnecting GTrap. 

BUBLIF, 1884. 
Cregeen, H. S., BroniUy^ for Air Inlet Head for Drain Ventilation. 

NEWCASTLE, 1882. 

Croft Stone Quarry & Brick Co., Croft^ Leieestertkire^ for the Croft 
Artificial Stone Paving. Leicester, 1885. 

Dales, J. T., London, for Porpoise Oil Dubbin. leicesteb, 1885. 

Davis, Joseph & Co., London, for New Oven Pyrometer. 

HEWCASTLB, 1882. 

Dillon, E. & C, TorJc, for Ventilating Corsets. toek, 1886. 

Dinning & Cooke, Newccutle-upon-Tyne^ for Cast Iron Channels for 

Stable Drainage. itewcastle, 1882. 

for George's Calorigen. Newcastle, 1882. 
for Jennings's Universal Shampooing Ap- 
paratus, kewgastle, 1882. 
„ „ for Ghrates, Mantel-pieces, and Over-mantels. 

NEWCASTLE, 1882. 

Dockrell, Thomas, Sons & Co., Dublin, for Cheap Artistic Non- 
arsenical Washable Wall Paper. bublik, 1884. 
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Doulton & Co., Lamhtth, London, for Decorative Tilea for Covering 
Walla and Floors. ceotdon. 1S79. 

„ „ for Disco 11 nectiTifT Gully, with back and side 

Entrances and iron grating. 

OEon>o^, 1879. 
„ „ for Economical Flush-Out Closet. 

EOTEK, 1880. 

„ „ for Anti-Percussion High - pressure Bib 

Valves. urBWCASTLB, 1882. 

„ „ for Bath Locking Talves, for preventing 

waste of vater. mivcABTLE, 1882, 

DUBLIN, 1884, 

„ „ for Latham's Tlap Valve, kbwcabtlb, 1882. 

„ „ for Joint for Drain-pipes, mbwcastle, 1882. 

„ „ for Eeversible Lilet Gully, with Dished Stone- 

ware Cover and Iron Grating. 

NIWCABTLE, 1882. 
„ for " I*mbeth " Flush-out Closet. 

NEWCASTLE, 1882. QLABGOW, 1883. 

„ for Tip-up Lavatory Basin. 

KEWCABTLE, 1882. 

„ for " Lambeth " Trough Closet with Automatic 

Flush Tank. Glasgow, 1883. 

„ for Silicon Tread for Steps. Glasgow, 1883. 

nUBLIN, 1884. LBICESTUB, 1885. 

„ for Glazed W»re Mantelpiece,with Slow Com- 
bustion Grate. dubltn, 1884. 
„ for Vacuum Flushing Cistern for Closet, with 
Seat-action Arrangement. Dublin, 1884. 
„ for cheap Gltued Stoneware Sinks. 

nuBLDf, 1884, 
„ for " Lambeth" Combination Water-closet. 

DUBLIN, 1884. 

„ tor Enamelled Ware Open Channels for 

Manholes. dubli.n, 1884. 

„ for Manhole for Drains, with connections 

complete. Dublin, 1884. 

„ for London-made Stoneware Pipes. 

DUBLIN, 1884. 
„ for Economical Comtnnation Closet in two 
pieces. UCicesteb, 1885. 

Dublin & Wicklow Manure Co., for A]um Cake. Dublin, 18S4. 

Dufiy & Son, Lotidon, for Immovable "Acme" System of Solid 
Wood Flooring. tuuk, 1886. 

Durand Claye, A., ParU, for Drawings and Books Belaling to Dis- 
posal of Sewage in Paris. olasoow, 1883, 
Edmunds, J., London^ for Currie Powders. Newcastle, 1882. 
„ for Chutneys. tobk, 1888. 
Edwuds, J. C, Trefynant, Ruahon, for Dean's External Drain Traps, 
with moveable rec«ptac]o. Cboiuon, 1879. 
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Elliott, Edminson A Olnej, Manehester^ for Cold Metal Double 
Cone Mechanical Lead Pipe Joints. leicbsteb, ] 885. 

Ellis, J. J., EUigtown Cottieries^ for Gkyrdon's Disconnecting Trap. 

LEIGESTSR, 1885. 

Ellison, J. E., Leeds, for ^* Eadiator " Ventilator, with Screw Action. 

eLASGOW, 1883. BUBLor, 1884. 
Elyery, J. W., & Co., DMin, for the Leander life Belt. 

DUBLnr, 1884. 
„ „ for Gentlemen's Ventilated Waterproof Over- 

coats. DUBUK, 1884. 

Evans & Co., Wrexham, for Zoedone. (Patentee, David Johnson, f.cs.) 

OBOYDON, 1879. 
Fell, J., A, Co., Wolverhampimi, for Clark's Anti-splash Tip-up Lava- 
tory Basin. newcastub, 1882. 
„ „ for Smith's Cast Lead Syphon Traps. 

NEWCASTLE, 1882. 

„ „ for Water-taps. Newcastle, 1882. 

Eergusson & Starkey, Leicester, for " Shanks's " Porcelain Lavatory 

Fittings. LEicESTEB, 1885. 

„ „ for Shanks's '' Eureka " Spray and Plunge Bath. 

LEICESTEB, 1885. 

„ „ for ** Unbreakable " Fire-clay Lavatory Basins 

for Schools, &c. leicesteb, 1885. 

Finch & Co., 181, High Holbom, W.C., for Large Way Waste Plug, 

with Protective Cover. cbotdon, 1879. 

Fleming, W., Dublin, for the Combination Bedstead. Dublin, 1884. 
Fletcher Bros., Dublin, for Exhibit of Tricycles. Dublin, 1884. 

Fletcher, Thomas, Warrington, for Washing Machine, Heated by 

Gas. LEICESTEB, 1885. 

Forrest, William, Newecisth-^pon-Tyne, for The Albo-Carbon light. 

NEWCASTLE, 1882. 

Foster & Pearson, Nottingham, for Morris's Cast L^n Gulley, with 
Moveable Dip Pipe. leicesteb, 1885. 

Fry, J. S., & Sons, Union Street, Bristol, for Cocoa Extract and Pre- 
parations of Chocolate. exbteb, 1880. 
Gandy, M., Liverpool, for Cotton Machine Belting. Glasgow, 1883. 
„ „ for Steil's Fastener for Machine Belting. 

GLASGOW, 1883. 

Gardner, A., & Son, Glasgow, for Spring Mattress. Glasgow, 1883. 
„ „ for Parquet Flooring. Glasgow, 1883. 

„ „ for Method of Eendering Timber Non- 

inflammable. GLASGOW, 1883. 

Qurton & King, Exeter, for Vowel E. Bradford's Family Washing 
Machine. etbteb, 1880. 

General Otis Heating and Lighting Co., 66, St. Paid Street, if., for 
Artisan Gas Cooking Stove. leicesteb^ 1885. 

G^nt, J. T., & Co., Leicester, for their Exhibit of Electric Belk. 

LEICESTEB, 1885. 

Gilbert, E. A A. E., Droughty Ferry, Forfarshire, for Improved Sert 
for Water Closets. Glasgow, 1883. 
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Gillow & Cot Oxford Strta, W., for Lovatory. stajtoed, 1878. 

Qoode & Co., Loughborough, for "Invicta" Flushing Cistern. 

i.EiCEifrEB, 1885. 
„ „ for Double Valves for Flow and Batorn 

in Hot- water Circulation, 

LElCBaTBB, 1886. 

Graham, W., Dublin, for Ventilated Hata. nuBi.ra, 1884. 

Oreen&ll, J., Manchaier, for M&rsh Oreenall B«geDeralive GFaa 

Heating Stove. tohk, 1886. 

Groom & Co., Ltmdon, for Bower's Potato Steamer. Duvlik, 1884. 

„ „ for Seif-indieating Tea or Coffee Infuser. 

DUBLnf, 1884. 
„ „ for Well and Dry-Ratform Sponge Bath. 

LBICE8TEB, 1885. 

Groevenor, P., Glaigovi, for Stoneware ChnmB. Glasgow, 1883. 

Groves. B. K., Briatnl, for Self-acting Sick Bed. Glasgow, 1883, 

Gulliver & Co., AyUthury, for Lemonade, Lime Juice, and Ginger 
Ale. CKOTDoif, 1879. 

Hamilton, W., Brighton, for Invalid " Grasshopper" Couch. 

STATFOKD, 1878. NEWCASTLE, 1882. 

Hammond A Hussey, /Ty/i Street. Croydon, for Homibrook'g Catch- 
ment Grating for Steep Gradients. choti>0!*, 187&. 

Hancock, F. & C, iMuUey, HVcerisr, for New Propellor Churn. 

SXETBB, 1880. 

„ „ for Dough KneBding Machine. 

nxBTBR, 1880. 
„ „ for Machine for Washing and Peeling Po- 

tatoes. NEWCASTLE, 1882. 

„ „ for New Cooker and Steamer. yohk. 1886. 

Horriman, W., & Co., Dlaydoii'vpon-Tifne, for Fowler's Water- 
closet. NEWOiSTLE, 1882. 
Harrison, f . J., & Co., Leieater, for Hydroleine Soap Powder. 

LEICESTEB, 1885. 

Hurison Patent Knitting Machine Co., Matiehetter, for Knitting 
Machines. ditblih, 1864. 

Hurisson, T. Hamett, Liverpool, for Iron Basket Sewage-straiDeT. 

GLASGOW, 1883. 
„ „ for Improved Method of C-onnecting 

Lead Pipee with Stoneware Pipes. glaso<}W, 1883. 

Hayward, Tyler & Co., London, for Shower and Douche Bracket. 

ifBwcASTia. 1882. 

Hcadley & Sons, Camirriilge, for Hose Reel. cbotdon, 1879. 

Henderson, Oabert, Qlatgow, for Albo-Carbon Light. 

QLABGOW. 1883. 

„ „ for Pendulous Food Warmers. 

GLASGOW, 1883. 
Heron, T., Munthetter, for Diiplei Burner. icewcastle, 1882. 

Hildesheim, J., Glasgow, for Dicks' L'Eitincteur. olasoow, 1883. 
HiU & Hey, Halifax, for Double Currant Ventilators. 

QLAfiUOW, 1883. 
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Hilliard, W. B., & Sons, GlatgaWf for Isolatdng Ciutain. olasgow, 1883. 
,, ,, for Bum and Wound Boxes. 

GLASGOW, 1883. 

Hilton, W. H., Leamington^ for various Inventions for Promoting 

Domestic Economy. staffobd, 1878. 

Hindle Norton & Co., Oldham^ for Acme Door Check and Spring 

(double action). tobx, 1886. 

Hindlej, £. S., BomUm^ Dorset^ for Alcazar Vertical Steam Engine. 

TOSK, 1886. 
Hotblack, J., & Son, Ncrvneh^ for an Improved Shape of Boot. 

DTTBLIK, 1884. 
Hutchinson, A., & Co., Great Winchester Struts E.C.^ for India Rubber 
Gbs Tubing. bxeteb, 1880. 

Humpherson, F., London^ for "Beaufort" Flush-down Closet. 

LBDECB8TBB, 1885. 

for Siphon Flushing Cistern, lsicesteb, 1885. 
„ for Clip Pipe Joint. lbicbstbb, 1885. 

Hjdes & WigfuU, Sheffidd^ for Tortoise Slow Combustion Stoves. 

GLASGOW, 1883. 

„ „ for Tortoise Laundry Stove. 

GLASGOW, 1883. 
Hygienic Stove and Grate Company, 15, Fed BuHdingSy Birmingham^ 
for '^ Eagle " Sanitary Trap, for superseding Bell Traps. 

CBOTDON, 1879. 

Indian Tea Company, OUuaow^ for Indian Tea. Glasgow, 1883. 

Irvine & Co., Oateshead^ tor Mustard. 

ITEWCABTLIfi, 1882. GLASGOW, 1883. 

Dr. Jaeger's Sanitary Woollen System Company, London^ for Camel's 
Hair Clothing and Bedding. yobe, 1886. 

Jennings, G., Stangate^ London^ for ^ Artisans' Dwellings Sink." 

CBOTDOK, 1879. 
„ „ for Universal Shampooing Apparatus. 

CEOTBON, 1879. 

Jennings, T., Lambeth^ for Hospital Floormg. Leicester, 1885. 

Jewsbury & Brown, Manchester^ for Seltzer Water, btaffoed, 1878. 

Jeyes' Sanitary Compounds Company, Cannon Street^ E.G., for Jeyes' 

Perfect Purifier. cbotdon, 1879. Newcastle, 1882. 

GLASGOW, 1883. nUBLIF, 1884. YOBK, 1886. 

„ „ for Jeyes' Household Disinfecting 

Soaps. LEICESTEB, 1885. 

Johnson, W. F., Leicester^ for his Exhibit of Bepouss^ and other 
Brass Work. leicbstbb, 1885. 

„ „ for Galvanized Iron Dust-Bin. 

LEICESTEB, 1885. 

Kenworthy, E. N., & Co., Oldham^ for Paragon Washing Machine 

with Canadian Washer. leicbsteb, 1885. yobk, 1886. 

Bang & Co., EuU, for Fishbum's Tubular Eefrigerators. tobk, 1886. 

„ „ for Fishbum's Scarboro' Freeaser. yobk, 1886. 

Kirk, E. Q., Huddersfield, for Night Soil Eeceptade with Spring 

lid. LEICESTEB, 1885w 
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Kiraop A Co., Netueattlt^^poti'Tyrie, for Panigoa Washing Machine, 

with Cnnadian Washer, NEwcisTi-E, 1882. 

Kite, C, & Co., London, for Outlet Ventilator, sewcastlb, 1882. 
„ „ for Noiseless Chimney Breast Outlet Venti- 

lator. 
„ ,. for Wall Inlet Ventilator. 

oiAsaow, 1883. Dimtni, 1884. 
„ „ for Telescoped Wall Inlet Ventilator. 

LEICESTEK. 1885. 

Knell, U., 77, Fi^-e Street, E.C., for " ImpMiar Ventilating Window 

CEOTDOB, 1879. 

lAdies' Suiitary Aaaociation, Bemeri Streel, W., for Publieations. 

STAyFOttD, 1878. 

Lftrnjouth, Thomas, & Co., Salford, for Dual Desk, with Separat* 

Gangway Seat. staffoki), 1878. 

Leggott, W. b B., Bradford, for Opener for Fanlights and Skylighta. 

ouisoow, 1883. BunLis, 1884. 

Leicester Ambulance Corps, for Hand Ambulance. 

LEICESTEB. 1885. 

Leoni, 8., & Co., Straml, W.C., for "Kheometer" Street I^mp 

Begulator. staffoeJ), 1^78. 

Lewis, Mrs. A, ManelutUr, for Tin Coohing TJtef)sils. cbotbon, 1879. 

London Necropolis Company, Sfrvim/, W.C, for "Earth to Earth" 

Coffins. STAFFORD, 1878. 

Longford Wire, Iron and Steel Company, Warrin'jton, for Wood's 
Double WoTen Galvanized Steel Wire Spring Mattress. 

YORK, 1886. 

McCallura, J. B., Staffnrd, for Improved Non-Absorbent Tub or Pail 
Van. EXETEB, 1880. 

McGteoch, W., & Co., Glatgow. for Dow^s Close and Open Fire Cook- 
ing Rwige. oLAsoow, 1883. 

Mtguire S, Son, Dublin, for Dr. Scott's Disinfecting Apparatus. 

BBWCABTLE, 1882, DmiLIN, 1884. 

„ „ for Whil« Enamelled Fireclay Sinks. 

DCBLIN, 1884. 
„ n for Caat-iron Drain Pipes, coated with Angua 

Smith's Prrparation. MtBLiN, 1884. 

„ I, for Marsden Tiling for Wall Dworation. 

DITBLUf, 1884. 
,1 ., for New Lanndry Store and Copper Boiler. 

DuiiLiJt, 1884. 
„ „ for Wileocka' Automatic Flushing Closet. 

nuBLi.f, 1884. 

Maignen, P. A., 20 A 23, Ortat Totoer Strttt, E.O.,ioT " Bijou Tiltre 

Bapide. EXITEB, 1880. 

„ „ for ImproTod I^tre Bapide. itvwcastia. 1882. 

„ „ for Anti-Calcaire Powders for Softening Water. 

GLASGOW, 188a 
„ „ for the Soldier's Filter. leicestkb. 1885. 

„ „ for Field Kospitoi Fill>.-r. leicutgr, 1885. 
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Haling, C. T., NeweastU^ponrTyne^ for Sanitary Earthenware. 

NEWCASTLE, 1882. 

„ „ for Lavatory Basin with Flushing Bim. 

NEWCASTLE, 1882. 

Manlove, Alliott, Fryer & Co., Nottingham^ for Lyon's Disinfector. 

NEWCASTLE, 1882. 

Mather & Armstrong, NeivcastU-upon-Tyney for Hink's Duplex I^mp, 

with Extinguisher. Newcastle, 1882. 

„ „ for Steam Heating Apparatus, combining 

heating and ventilating. Newcastle, 1882. 
Midland Educational Co., Leicester, for the '' Behance " lafb-up Desk. 

leicestsb, 1885. 
Mitchell, James, NewcagiU'Upon-Tyne, for Mitchell's Steam Washer. 

NEWCASTLE, 1882 

Morgan, J., Dublin, for Pith Helmet. Dublin, 1884. 

Morrison, W. B., Glasgow, for " National " Water Closet. 

GLASGOW, 1883. 

Murton, H. A., NewcastU-upon-Tyne, for Indiarubber Vessels for 

hospital use. Newcastle, 1882. 

Nailsworth Foundry Company, Bristol, for Morgan's Stench Exhaust. 

NEWCASTLE, 1882. 

Newry Mineral Water Company (Limited), Liverpool, for Ginger Ale 
and Lemonade: ceotdon, 1879. 

Nightingale & Co., Great Grimsby, for Method of Wood Block 
Flooring. leicbsteb, 1885. tobk, 1886. 

North of England School Furnishing Company, Darlington, for West- 
minster Single Desk, with Sliding Top and Convex Support 
to the Seat. tobk, 1886. 

Oates & Green, Horley Green Fire Clay W(yrTcs, Halifax, for Drain- 
cleaning Eods, and Stoneware Horse Manger, staffobd, 1878. 

Onions, J. C. (Limited), Birmingham, for Moser's Self-Acting Dry 
Closet. CBOYDON, 1879. 

Parker, J., Woodstock, for Dry Earth Commode without Separator. 

exeteb, 1880. 

Parr, J., & Co., Leicester, for their Exhibit of Bicycles and Tricycles. 

leicesteb, 1885. 

Patent Porous Carbon Co., London, for Porous Carbon for Filtering 
Water. leicesteb, 1885. 

Patent Victoria Stone Company, Kingsland Boad, E., for Artificial 
Stone Tubes. cboydon, 1879. 

Pearson <fe Co., Dublin, for the Institution Bed with Woven-Wire 
Mattress. Dublin, 1884. 

Pennycook Patent Glazing and Engineering Co., Glasgow, for the 
system of Glazing without Putty, glaboow, 1883. 

DUBLIN, 1884. 

Phillips, W., & Son, London, for Bronte's Air-tight Cast-iron Man- 
hole Cover. TOBK, 1886. 

Pim Bros., Limited, Dublin, for the Victoria Knitting Machine. 

DUBLIN, 1884. 

„ „ for the Hinged Cot. Dublin, 1884. 
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Potter, G. W., Lmtdon, for " SipboEellft " Pipe FaateniDg. 

TOBK, 188fl. 
Potts & Co., Haniltv!or-th, BirmingTiam, for Edinburgh Air-Chambered 
Sewer Trap. staffoed, 1878. 

Pringle, K., M.D., Blad-htaA, for Working Model of Cattle Drinking 
Trough. LBicKBTBB, 1885, 

Pritchett, G. E., 20, S}»-ing Onrdfm. S.W., for "Warming and Ven- 
tilating Appliances. btaffobd, 1878. 
„ „ for Therm onietrical Instruments. BTAFFORn, 1878. 
„ „ for Barometrical and Tbermometrical Instrnmenta. 
OBOmos, 1878. 
„ „ for Corrugated Iron Hot-Water Warming Ap- 
plinncea. esbtbb, 1880. 
Pritchett, E, G., for Improvements in Thermometiical and Barome- 
trical Instruments. hsbtbh, 1880. 
Banaome. 8. E., & Go., 10, Essex Street, W.C., for "Milwaukee" 
Glisa Lantern or Hurricane lmnt«m. crotdos, 1879. 
Kimington Bros. & Co., Neweaide-ujxm-Ti/iie, for Dean's Gullj Trap. 
NEWCASTLE, 1882. 
„ „ for Enamelled Fire Clay Bath. 

HEWOABTLB, 1882, 

Boas, W., Qlatgoiv, for Improved Paragon Valve. glasoow, 1883. 
Euffard & Co., FUre-Clai/ Wttrkg, StoUTbridge, for Porcelain Baths, 

moulded and glazed in one piece. sTAFroRD, 1878. 

Salmon, Bames & Co., Ulvertion, for Sevolving Shutt^ra with Balance 

Weight Motion, exbtbe, 1880. 

Sanitary & Highway Appliance Co., SkeffUld, for Boherts's Aaphalte 

Cauldron. ' LEiCEaraa, 1885, 

Scott, A. & E., Olasgou; for Midlothian Oat-flouT. olasoow, 1883- 

„ for Improved Oat Cakea. yohk, 1886. 

Scott, F. E., & Co., DubUn, for Solid Oak Parquet Flooring. 

DUiiutT, 1884. 

„ for eihibit of Furniture. tdblih, 1884. 

Selig, Sonnenthal & Co. (Limited), Lamhelh lliU, Qw«a Vid,ona Street, 

E.C., for Safety Belt Shippers. . cbotdoit, 1879. 

Senn. C. H., Lotulony for Preserved Fruits. yobk, 1886. 

Shanks &, Co., Olatyoto, for Cast Iroti Bath, glasoow, 1883. 

DUBLLN, 1884. 

„ for Porcelain Lavatoriea, with moveable caps for access to 

fittings. OLASOOW, 1S83. dubun, 1884. 

„ for " Eureka " Spray and Plunge Bath. 

auacow, 1883. 
Sharman, T., Leicaler, for Heating Apparatus for Small Greenhouses. 

LEICE8TEH, 1885. 

Sharp, C. H., & Co., Il^jh Holbom, KC, for Ornamental Inlet Ven- 
tilators. EXBTBB, 1880. 

Sharp, Jonea & Co.. Bourne ValUif PoiUnj, Poole, Dortel, for Bock 
Concrete Tubes. " obotdou, 187!*. 

Shone, Igaac, Wrej:ham, for Pneumatic Liquid Ejector. 

BTA7FOBD, 18~" 
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Shoit, Patrick, Dublin^ for the Bhinoceros Hide *' 8 " Boot. 

DUBLiy, 1884. 
Silicated Carbon Filter Company, Battersea, for Silicated Carbon 

Double Chambered Table Filters. 

EXBTES, 1880. 
„ „ for Silicated Carbon Filtering 

Material. i^ewcastlb, 1882. 
Sinclair, J., 104, LeadenhaU Street^ E.G., for Chemical Fire Extermi- 
nator. OBOTDON, 1879. 
Skinner, G. H., 13, I^orth Street, Exeter, for Seltzer, Soda and Potash 
Waters, and Orange Quinine Tonic. exeteb, 1880. 
Smith, E., & Co., Coalville, for Bed Building Bricks. 

LSIOESTEB, 1885. 

„ „ for Photographic Embossed and Incised 

Tiles. LBiCBSTEB, 1885. 

„ „ for Vitreous Floor Tiles. tobk, 1886. 

Smith, Elder & Co., London, for Sanitary Publications. 

ITEWCASTLB, 1882. GLASGOW, 1883. DUBLn^, 1884. 

Smith, James, Liverpool, for Open Grate for consuming Smoke. 

NEWCASTLE, 1882. 

Smith, J., A Sons, WolverJiampton, for Closed Sectional Sanitary 
Van. LEicBSTEB, 1885. 

Snell, H. Saxon, Southampton Buildings, for Thermhydric Ventilating 
Hot-Water Open Fire Grate. staffobi), 1878. 

Staynes & Sons, Leicester, for Boot and Shoe Uppers. 

LEICESTEB, 1885. 

Stephan, J. A., Worcester, for Carbonised Iron Stone Mound Filter 

for Water. exeteb, 1880. 

Stephenson & Travis, Liverpool, for Stypium Absorbent Antiseptic 

Surgical Dressings. Dublin, 1884. 

Stewart, J., Sen., Glasgoiu, for Disconnecting Chamber for House 

Drains, with open Stoneware Channels. Glasgow, 1883. 

Stidder & Co., 50, South wark Bridge Boad, S,E,^ for Swivel, Lock 

Plug, and Overflow for Sink. cbotdon, 1879. 

Stiff, James, & Sons, Lambeth, Lmidon, for Weaver's Ventilating Sewer 

Air Trap. staffobd, 1878. leicesteb, 1885. 

„ „ „ for their Exhibit of Architectural Terra 

Cotta. LEICESTER, 1885. 

Straker & Love, Netvcastle-upon-Tgne, for Large Fire-clay Drain-pipes. 

kewcastle, 1882. 

Stretton, S., Kidderminster, for Folding Bier and Car for Simplifying 
Funerals. cbotdon, 1879. 

Taylor & Co., Driffield Sf London, for " Simplex " Desk with Adjust- 
able Foot Board. leicesteb, 1885. 

Thomasson & Key, Worcester, for Cup Grating for Sinks. 

NEWCASTLE, 1882. 

Thorn & Co., Stafford, for Artificial Stone Filters, for Cleansing Bain 
Water for Domestic Use. staffobd, 1878. 

Thombum, William, Borough Bridge, for Tubular Calorifer for Green- 
houses. KEWCASTLE, 1882. 
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Torrance, W. H., Edinbunjh, for Busks. Shortbread, and Oatcakea. 

lAICtSTBB, 1885. TOBK, 

Townaend & Co., NeoKonilt-upon-Tiine, for Cbina Cups and 

Vessels for Invalid uae. kiewcastle, 

Trott, H., BalUrata, for Bib Valves for Hoi and Cold Water. 

LBIGESTEB, 1&S5. YOSK, 

Twyford, T., UanUy, for Lavatory Basins. sitblin, 1884, 

„ „ for Slop Sinks. Dublin, 1SS4. 

„ „ India-Kubber Connection for Joining Lead 

and Earthenwaro Pipes. Dublin, 1884. 



Tjlor, J., &. Sons, 2, Newjiale Street, E.G., for " Clear "Way" Hegulator 

Icating 
1880. 
Eegu- 

1880. 



Valve Water Closot, without overflow 

with Valve Boj. bsetib, 

for Improved Enamelled Iron Slop Sink, with 
lator Supply Valve, exetbb, 

for Improved full- Wav Stop Valvo, 

for "Wast© Not " Eegldator Valve. 



„ „ for Hospitai Slop Sink, with Waste-not Regulator 

Valve, HEWOiBTLE, 188a. 

„ „ for Bath Locking Valves for preventing waste of 

water. mbwcastlb, 1882. 

„ „ for Fiusliing-rim lavatory Saain, with Quick Waste, 

NKWCASTLB, 1882, 

„ „ for Flush-out TFrinal Basin. »bwcabti,B, 1882. 

„ „ for Joint for Lead Pipes. niwcabtlb, 1882. 

„ „ for Water-closets. nkwcastlb, 

Tyrreli, Brooke. Dublin, for exhibit of Furs. dublts, 1884. 

Vernon's Patent China and Glass Company, Lowjltm, for Noiseless 

Ware. olasoow, 1883. 

Vipan & Headly, Lcife»ter, for Heavy Steel Bailway Churn, with 

Slalleable Top and Dust-proof Lid. 

LEICKSTEB, 1885. 
„ „ for Banish Cream Separator. luicbstxb, 1885. 

Walker, TurnbuU &, Co., FnUcirk, for Simplex Cooking Range. 

QUBciow, 1883. 
Waller, Thomas, 47, Fith Street SiH, B.C., for Cooking Stove with 
WaiTo-Air Chamber. cboydok, 1879. 

Walton, F., & Co., London, for "Lincrusta Walton." 

GLASGOW, 1883. 
Ward, E., &, Co., Bradford, for Hygeia Corset. toek, 1886. 

„ for " Araclme " Flannel. tork, 188fl. 

Warner, J., & Sons, I^ndon, for Lever Nut for Boiler Cock. 

LBICKSTEB, 1885. 

Wataon, Henry & Son, Neu<c<atU-uj>on-Ti/jte, for " National " Water- 
closet. KKWCAixLE, 1882. 
„ „ for Waste-preventing Flushing Syphon. 

SBWC48TLE, 1882. 

„ „ for " CrovFn " Cottage Water^loset. 

1882. 
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Webb, A., Dublin^ for the "Natural" Boot for Ladies, dublut, 1884. 

Webster & Co., Nottingham^ for Webster's Photometer. 

CBOTDON, 1879. 

Wenham & Co., Church Street^ Croydon^ for Boyle's Mica-Valved 
Outlet Ventilator. cbotdon, 1879. 

Wheeler, J., Ilfracomhe^ for "Pixene.*' Glasgow, 1883. Dublin, 1884. 

White, William, Abergavenny, for Hygeian Bock Building Composi- 
tion. NEWCASTLE, 1882. 

White, W. P., Lond4)n, for Nicholl's Hospital Pail. tobk, 1886. 

Whitwick Colliery Co., Coalville, Leicester, for their Exhibit of Terra 

Cotta. LEICSSTEB, 1885. 

„ „ for Bed Building Bricks. leicesteb, 1885. 

Wilby, W., DvMiny for Chain Belting for Machinery. Dublin, 1884. 
Willcock & Co., BurmantofiSj Leeds, for Fire-Clay Sanitary Sinks 
and Water Troughs. ceotdon, 1879. 

Willey & Co., Exeter, for Gkweliers and Gas Brackets, exetee, 1880. 
Wilson, Chas., & Sons, Leeds, for Radiating Gas Fire, toek, 1886. 
Wippell Bros. & Eow, 231, High Street, Exeter, for Eansome's Arti- 

fitcial Stone Air Brick. exeteb, 1880. 

„ for Conservatory Boiler, with Hot- Water 
Pipe. exeteb, 1880. 

for Cottage Bange. exeteb, 1880. 

for Chappuis' Daylight Beflector. 

EXETEB, 1880. 
„ „ for Femby's "Paragon" Camp Furniture. 

EXETEB, 1880. 
„ „ for Improved Housemaid's Box with Sifter. 

EXETEB, 1880. 
Woodhouse & Bawson, London, for Cunningham Woodhouse and 
Bawson Magnetic Cut Out for Electric Lighting. 

LEICESTEB, 1885. 

Woodhouse & Bawson Electric Supply Company of Great Britain, 

Bradford, for Combination Plug and Metre Bridge (Davies & 

Moynhan's Patent). yobk, 1886. 

Wortley Fire Clay Co., Zteeds, for White Enamelled Straight and 

Curved Channels, and Channel Junctions 
for Inspection Chambers to Drains. 

LEICESTEB, 1885. 

„ „ for Salt-glazed Bricks. tobk, 1886. 

„ „ for White Enamelled Sinks. tobk, 1886. 

„ „ for Simpson's Street Gully. tobk, 1886. 

„ „ for White and Coloured Glazed Bricks. 

TOBK, 1886. 
Wragg, T., & Sons, Burion-on-Trent, for Gordon's Junction Blocks, 

for Lamp-holes and Inlets to Sewers. 

LEICESTEB, 1885. 

for Gordon's Disconnecting Trap. 

LEICESTEB, 1885. 

„ for Mawbe/s Joint for Stoneware Pipes. 

LEICESTEB, 1885. YOBK, 1886. 
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Wright, A., London^ for Sanitary Night Lights. udcbsteb, 1885. 
Wright, Bros., Leieegier^ for Gordon's Ventilating Manhole Covers 

for Sewers, with Annular Dirt Box. 

LEICXSTEB, 1885. 

„ „ for Gordon's Iron Ventilating Cover for Disconnecting 

Trap. LSiossTBB, 1885. 

Wright & Co., Londtm^ for Fireproof Fixing Blocks. yobk, 1886. 
Wright & Stevens, for Sjphon Flushing Cistern, nxwgastlb, 1882. 
Wright, John & Co., Birmingham^ for " Cosey " Portable Open G«s 

Fire, with Platinum Wire and Asbestos Packing. 

KSWCASTLB, 1882. 

for Ventihiting open Gas Fire. Dublin, 1884. 
for Large Gas Cooking Stove vdth Boiler. 

LSICESTEB, 1885. 

„ „ for Large Gas Cooking Stove. yobk, 1886. 
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ADDRESSES AND PAPERS READ BEFORE THE INSTITUTE AT 
THE CONGRESS L OTHER MEETINGS DURING 1886. 



BEAD BEFORE THE YORK CONGRESS, 1886. 

ADDBESSBS AND LECTUBES. 

Sib T. Spbnceb Wells, Babt. President's Address. 

The Very Ebvebekd the Deak op Yobk. Sermon Preached in 
the Minster, September 21st. 

Pbof. F. S. B. F. db Chaumokt, mj)., f.b.s. Address to Section L 
Baldwin Latham, M.iy8T.c.E., f.b.met.8O0. Address to Section II. 
William Whitakeb, b.a., f.o.s. Address to Section III. 
Captaik Douglas Galton, b.e., c.b., d.c.l., f.b.s. Lecture to the 
Congress. 

E. C. BoBiNS, F.S.A., F.B.i.B.A. The Artistic Side of Sanitary Science. 
Address to the Working Classes. 

G. V. PooBB, M.D. The Story of Bremontier and the Beclamation 
of Sand Wastes of Gascony. Address to the Working Classes. 

James Mansebgh, m.inst.c.e. The Supply of Water to Towns. 
Address to the Working Classes. 



FAFEBa 

Bbabazon, Right Hon. Lobd. Open Spaces and Physical Education. 

CooPBB, R. T., M.A., M.D. The Sanitary Ck)n(iition of the Ck)unty Water 
Chamiels. 

Eassie, W., C.B., 7.L.S., F.G.s. Ecouomy of Cremation. 

Edwabds, J. ViCKERS, M.IN8T.C js. The Sanitation of our Dwellings. 

Fbankland, Pbbcy, PH.D., p.CA Filtration of Water for Towns. 

Gass, J. B., A.B.LB.A. American Sanitation. 

Habrisson T. Habnbtt, m.inst.cjb. An accoimt of an investigation into 
the classes who administer the Public Health Act. 

Lambsbt, Rev. J. M., mjl., ll.d. Sanitary Associations: their Mission and 
Methods of Action. 
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Low, R. Bbucb, M.D., 8.8C.CERT. CAMS. The tenure of Office and Appoint- 
ment of Medical Officers of Health. 

Mbrrill, J. The Sheffield Corporation Sewage Works. 

Oakley, John, m ji.c.8. Prevalence of Defective Eyesight. 

Pabkks, Louis, m j>. Milk and Disease. 

Pbinole, Suboeon-Majob B., h.d. The Collection and Storage of Bain and 
Drinking Water. 

Roberts, C, f.b.c.s. Medical Climatology. 

BoBiNSON, Pbof. H., m.inst.ce. Biyer Pollution. 

Robinson, W. Improved Method of Interment 

RowNTBEE, Mb. Aldebman. I^iblic Health in Relation to Municipal Govern- 
ment. 

Sbaton, E., M.D., F.B.C.P. The Notification of Infectious Diseases. 

Sykbs, J. F. J., M3., L.b.c.p., H.B.C.S. Organisation and Administration for 
the Control of Infectious Diseases. 

Tattebsall, W. The Ventilation of Factories and Workshops. 

Vacheb, F., F.B.C.S. Hospitals for Infectious Cases, should they be free or a 
charge made for maintenance P 



ADDBESSES AT THE ANNUAL AND AT THE 
ANNIVEBSABY MEETINGS. 

G ALTON, Captain Douglas, b.e., as., d.cl., fji.8. Annual Meeting, 
1886. 

HiMB, T. Whiteside, m.d. Pasteur and PreTentive Inoculation against 
Zymotic Diseases. Anniversary Address, 1886. 
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LIST OF DONATIONS. 



DONATIONS TO LIBEAEY DUEING 1886. 



TITLE, 

Aitken, W., Prof., The Doctrine of Evolu- 
tion in its application to Pathology. 

An a lJ B i Ghimica Sui processi d'indagine 
dei grassi e in particolare sull' assaggio 
dell' olio d'oliva, nota del MJE.Q-. B. Bizio 
e del S. C. L. Gabba. 

Anderson, B., Lightning Conductors. 

Architects, Bojal Institute of British, 
Trans. Vols. L and II., New Series, and 
Journal. 

Australian Health Society, Lectures for 
the people. 

Bateley, J., M.D., Report upon the Public 
Health of Great Yarmouth for 1885. 

Bericht uber die am 13 Janner, 1886, 
Stattgehabte. 

Bljrth, A. Wynter, The Sanitary Chronicles 
of the Parish of St. Marylebone. 

Brett, A. T., M.D., Thirteenth Annual 
Eeport of the M. O. H. Watford. 

Building Construction, Notes on. Vol. III. 

Canadian Institute, Proceedings of the. 
Toronto, July, 1885, Third Series, Vols. 
in. and IV. 

Cassal, Charles E., F.I.C., F.C.8., and 
Whitelegge, BA., M.D., Bemarks upon 
the Examination of Water for Sanitary 
Purposes. 

Cropea, Prof. Dr. C, Sul Colera, Fram- 
menti di Anatomic Patologica. 

Engineers, Society of. Transactions, 1885. 

Fazio, Dott Eugenio, Trattato D'Igiene 
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Pollution Commission, fol., 1874. 



449 



GENERAL INDEX. 



vkom 
ACCOUNT of an Investifjation 
into the Clagses who'administer 
the Public Health Act, by T. 

Harnett Harrisson 206 

Acreage of cemeteries per thou- 
sand of population 80 

„ of London cemeteries ... 80 

Address, Annual 22 

„ to Congress 49 

„ to Section I fi7 

„ to Section II 103 

„ to Section III 250 

„ to tlie working classes at 
York, by James Man- 
sergh, on Tlie Supply 

of Water to Towns 349 

„ to the working classes at 
York.byDr.G.V.Poore, 
on The Story of Bre- 
montier, and the Re- 
clamation of the Sand- 
wastes of Ga«cony 338 

„ to the working classes at 
York, by Edward Cook- 
worthy* Robins, on The 
Artistic Side of Sanitary 

Science 325 

Addresses and papers read before 
the Sanitary Institute during 
1886 : 440 

Administration of the Public 
Health Act, T. Harnett Harris- 
son on •206 

Adulteration of milk 104 

Aitken, Prof., on evolution and 

disease 74 

Amalgamation with Parkes Mu- 
seum 20 

America, house sanitation in 243 

>« jerry building in 239 

„ ]>lumbingin 242 

„ ventilation of workshops 

in 248.249 

American sanitation, by .1. B. Oass 238 
Ancient records of plague and 

drought 164 

Anderson - Tempest, Dr., on 
Messrs. Eassie and Robinson's 
lepers 91 



I 



pAsr 
Annual address, by Capt. Douglas 

Galton 22 

„ report, Sanitary Institute 17 

Anthrax and milk 100 

„ bacillus of 72 

Appointment and tenure of office 
of medical officers of 
health, the, by Dr. R. 

Bruce Low 118 

„ of medical officers, diffi- 
culties of in small dis- 
trict** 141 

Apthous fevers and milk 100 

Architects and sanitation 224 

„ on sanitary boards, 214, 217 
Armstrong, H. E., on Dr. R. Bruce 

Low*s paper 126 

„ on Drs. Seaton, Sykes, and 

Vacher's papers 161 

Army death-rate, decrease of ... 312 

Artisans on sanitary boards 217 

Artistic side of sanitary science, 
the, address to the working 
classes at York, by Edward 

Cookworthy Robins 325 

Artists on sanitsry boards 217 

Associates and members elected 

during 1886 446 

Asylums, defective warming ar-. 

fangements in 29 

Atmospheric impurities, sensi- 
tiveness of different s{M^cies of 
trees and plants to, (liigram... 273 
Authors and contributors, list of 9 
Awards of the judges at York 
Exhibition 372 

BACILLUS of anthrax and tu- 
berculosis 72 

Bacteria and nitrification 73 

„ opix)sition of 72 

Bamet, absorbing well for sewage 

at 254 

„ water supply and drain- 
age .* 254 

Benignant and malignant mi- 
crobes 73 

Biblical records of drought and 
plague 163 

FF 



450 



INDEX. 



PAGB 

Biographical sketch of Bremon- 

tier 341 

Binniogham, payment for notifi- 
cation in 161 

„ reduction of death-rate in 199 
„ table of Bcarlet fevers 

death-rate 137 

Birth-rate, &c,in the Uity of York 
for the twelve years ending 

1885, table of 205 

Births and deaths, statistics of, 

Croydon 168 

Black death in York 193 

Black, Surgeon-Major, on Lord 

Brabflzon's paper 268 

„ Surgeon-Major, on Dr. 

Charles Roberts's paper. 276 
Blyth, Wynter, on Prof. Robin- 
son's paper 179 

„ investigations in scarlet 

fever and milk 96 

Bolton. Congress at, 1887 32 

Brabazon, the Right Hon. Lord, 
on Open Spaces and Physical 

Education 259 

Bradford sewage works 187 

„ table of scarlet fever death- 
rate 136 

Bremontier, the story of, and the 
reclamation of the sand wastes 
of Gascony, address to the 
working classes by Dr. G. V. 

Poore 338 

Bremontier, biographical sketch 

of 341 

Brighton, table of scarlet fever 

death-rate 136 

Bristol, table of scarlet fever 

death-rate 137 

British Association, climate com- 
mittee 270 

Britton, Dr., on Dr. R. Bruce Low's 

paper 126 

Buchanan, Dr. J. II., on Dr. John 

Oakley's paper Ill 

Builders on sanitary boards. 208, 217 

Building, timber for 329 

Burial and cremation, comparison 

of cost 81 

„ and decomposition 91 

„ and water supply 89 

„ earth to earth 87 

„ urns 85 

Burnley, table of sewage tank area 189 

CALISTHENICS in schools... 261, 263 

Cameron, Dr., investigations in 
scarlet fever and milk 96 

Canterbury drainage and water- 
supply 254 

Cash account. Sanitary Institute . 21 



FXOB 

Cattle plague and milk •/"*:' ^^ 

Causes of production and distri- 
bution of disease 169 

Cemeteries, acreage of, per thou- 
„ sand of population 80 

„ average cost of. per 

acre 81 

„ in London, acreage of 80 

„ number of, in London 80 

„ England 

and Wales 80 

Central authority for sanitary in- 
spection 125 

Certificates awarded at the exhi- 
bitions of the Sanitary 
Institute, alphabetical 

list of 424 

„ classified list of 399 

„ awarded at York Exhibi- 
tion 372,373 

Chelsea Water Company, monthly 
table of filtration... 

279, 282 
„ „ statistics of supply 

and filtenige, table, 281 
Chemical treatment of sewage 

177, 180 
Chemistry, Meteorology, and Geo- 
logy, address to section 111., 

by *W. Whitaker 250 

Children, care of eyes in 109 

„ evil of home lessons for. 110 

Cholera and rainfall 167 

„ and subsoil 167 

„ epidemic in York 192,196 

Cisterns for drinking water, ob- 
jections to 293 

Clark, Mr., on Dr. Chas. Roberts's 

paper 274 

Clay, Durant, observations on 
ground water and di8ease...l66, 171 

Cleanliness of the house 31^ 

„ personal 331 

Clergymen on sanitary boards. 214, 217 
Climate, a scheme for defining, by 
combined meteorological and 
physiological observations, by 

Charles Roberts 269 

Climates, local, schedule for de- 
termining by phenological 

observation 275 

Climatology, medical: a scheme 
for defining local climates by 
combined meteorological and 
phenological observation. Dr. 

C.Roberts, on 269 

Collection and storage of rain 
and drinking water, with a de- 
scription of a system for carry- 
ing out the same, by Surgeon- 
Major Pringle 293 



IKB8X. 45l] 




rAa> 


r.» ' 




roIlinB.H.H..on Dr-LouiiParkM' 


Parley. G.. on Meiers. Edwards. 




pnr«r m 


Taltrnall. and Gasa'a papers... W7 




., on Alderraiui Row n tree 
an<IT. Hnrjiettllnrrissoii'B 


Dead, dispoaal of the (12 




re^ulniioa bill 63 


papers 218 


DeadSen. evaporaliouof 350 






Deafness, causes of 107 






Dean of York. Sermon by the ... 41 




I'aiupiilsoryiiutitlcatiooof dueaaBi 






>i<1v»nti«eot... 128 


London and Leicester, 




„ KdviiiitnguofBQd 


from scarlet fever ... 133 




nhjeetionsto... U9 


London, from gniall- 




„ difficultiBaatteod- 


poi KIO, i;b,323 

table of febrile in Qlas- 




ing 138 




„ bvliixiHeholdeni.. 141 


gow in past eighleen 




„ decliue of aetaiel 


yea«...r:....„. 108 

table of. from typhoid 




fei'^rwilh 13o 




„ obj»clioD» to vol- 


fever iu Croydon and 




uninry aoUflca- 


Paris 172 




tion 142 


„ from scarlet fever, table 




„ and Trades L'niiiii 


shoning decline and 
riaeof.ionotittcation 




Conitreaa 139 




„ remornlofpatfenU... IbH 








tOWDB 130 






from scariet fever at 






Sottiugbara. table of l.H 


1 


Institute 31 


Deaths and births, statislics of 




Cooper. Dr. Robert T., on Tlie 


Croydon 108 


J 


snnitnn- condition of the coim- 


„ from zymalie diseases in 




iry villi epeaid reference W 


the city of York, table 


H 


wftieMAauneU 281 


of 305 




Corfield, Prof. W. H.. on Rer. J, 


from zym«tic diseases. 




MxIetLitiiibeit'siaper 117 


proponion of 322 




0.1 l>r, Louis Psrkei' 


in London per day 83 




I«per 103 


increase of, with density 


■ 


Creamllon iinU bnriitl, compari- 


of populaUon 310 




son of «»t 81 


.. of infants, causes of 308 




„ nverafte cost of 8;! 


Dh Chaumont. Prof. F„ Address 




„ comiinrimn of oo^t of 


on Sanitary Science and 




Gorini's tmd Siemeot' 


Preveniive Mwlicine..- il7 




■VBlemsof 73 


,. onOr.Umc.'L'jw'siNiiier iT, 






„ onDr.Jn.OaUm'suaper HI 
,. on Drs. Sealon. SykeN * 




Siemens' system TO 




„ Gorini's lystein of 77 


VBcher's papers 1H2 




„ SiBmeni'eyitaranf 77 






„ IbeeMnomyof.W.Eusie 

on 77 


Decoration of houses S-ltl 

Defective evesif^bt, prevalence of, 




Cremfttorjit Woking, desenptioD 


by Dr. John Oakley 1(15 




fmdplftle 78 


Den bani.Mr.. on Messrs. Kdwanls. 




Croydon, births and deaths, tttr 


Tatlerrall, and Qsas's papers... 248 




tUticaof 168 


Diagraiu showing sensi tiveness to 




., ConRrBMM 31 


andihnibe 273 




„ ExhibiUoii held at 386 




„ table of dealh-rato from 


Diphtheria and eround water ... 170 




typhoid fever 172 


and milk 87. 10:!, 132 




., records of ground water 


Disease and evolution. Prof. Ait- 




and public health IHT 


keaon 74 




„ and microbes 71 


DAIRIES, inspection of 103 


„ germ, theory of 70 




Damp proof couTtet 328 


„ apontaneaus generation of 74 
DUposal of the dead .12 




I>aienth asylum. defe«i»o at^ 




rangemeDis tor warming at ... 29 


regulation bill, r.2 





452 



DTDEX. 



PAOB 

Distribution of disease, causes of. 169 
Doctors on sanitary boards... 212, 217 
Dodds, G., on Prof. Robinson's 

imper 183 

Drainage of sewage farms 181 

„ and water supply, Bar- 
net, Canterbury, Fi^ni- 
ham,Sutton, Swaffham, 

and Tring 264, 2.'>5, 256 

„ works and ground waters U'S 

Drains, house, testing of 328 

Dress and attire 334 

Drinking water, examination of. 71 
Drought and plague, ancient re- 
cords of 1G4 

„ „ biblical records 

of 1<k3 

„ „ Hippocrates on \M 

Dublin, congress at 32 

„ exhibition at 388 

Duration of human life 50, r)3 

Dust in factories 229 

Dwellings, sanitation of our, by J. 
Tickers Edwards 221 

EARTH to earth burial 87 

Eassie, W., on the economy of 

cremation 77 

Economical value of sauitation... 3(.^ 
Economy of cremation, the, by 

W. Eassie, C.E 77 

Education, danger of higher, to 

women 58 

„ evil of home lessons for 

children 110 

„ of women 262 

„ physical, and i)i>eu spaces, 

Ijord Brabazon on 259 

„ 8anitar>' 313 

Edwards, J. Vickers. on the sani- 
tation of our dwellings 221 

Effect of hard water for washing 30;^ 
Employers and hospital expenses 157 
Emptage, I)., on Mensrs. Edwards, 

Tutter-sall, nn<l (iass's pa))er8... 248 
Endowment of medical schools 

and college at New York 56 

Engineering and architecture, 
addreHs by Baldwin Latham to 

Section Il.on 163 

England, increase of |xjpulation 

in 28-; 

„ length of rivers in 287 

„ and Wales, cost of funerals 

in 82 

„ and Wales, number of 

cemeteries in 80 

Engineers on fianitar>' boards, 214, 217 

Enteric fever and milk 94,131 

„ „ investigationsby 

Shirley Murphy 95 



PAOI 

Enteric fever at St. Albans 

caused by milk 95 

Epizootic eczema and milk 101 

Estate agents on sanitary boards 

214, 217 
Evans, Dr. John, obsen-ations on 

percohtion 171 

Evaporation and condensation ... 350 

„ „ rainfall 350 

n of the Dead Sea 350 

Evolution and disease, Prof. Ait- 
ken on 74 

Ewart, Dr., on Lord Brabazon*s 

paper 269 

„ on Messrs. Eassie and Ro- 
binson's papers 90 

„ on Alderman Rowntree 
and T. HarnettHarrisson*s 

])apers 219 

Examinations of the Institute for 
local surveyors and 
inspectors of nui- 
sances 18,19,25,381 

„ „ list of candi- 

dates who received 
certificates during 

„ syllabusof subjects for 382 
Examiners, * Sanitary Institute, 

board of 381 

Exeter, Congress at 31 

„ Exhibition held at 388 

Exhibition at York, Judges of ... 39 
„ of sanitary apjMiratus 

and appliances 387 

Exhibitions held in connection 
with the Congresses of the Sani- 
tary Institnte 388 

Exhibits selected for further 
practical trial at York Exhi- 
bition 375 

Eyes, care of, in children 109 

Eyesight, causes of defective 106 

„ the prevalence of defec- 
tive, by Dr. John Oakley 105 

FACTORIES and Workshops, W. 
Tattersall on the ventila- 
tion of 228 

„ dust in 220 

ventilating of 233 

Fan^hani drainage and water sujv 

ply 2.54 

Farmers on sanitary boards. ..214, 217 
Farr, Dr. William, publication of 

works of 19 

„ vital statistics, various... 308 

„ work of 51 

Febrile mortality in Glasgow in 

past eighteen years, table of ... 198 
Fermentation and putrefaction... 73 



||^^"?^^H 


^^^Reld, Bogers, iavestigation nt 


rum ^^H 
Qoldie, Dr„ on Dfb, Beaton. Sykes, ^^H 


Pareham 254 


and Vacber's pitpurB., KSl ^^^H 


,. on Aldartuftu Rowiitre« ,)o 


Gorini and Siemens' systum of ^^H 




. cremation, couporiaoD ^^^1 


pflpRia 210 


ofcostof 79 ^H 


„ un Bnldwia L«tbam'B ad- 


eyslam of cremation 77 ^^^1 


dresa 175 


Graod Juncuon Water Company— ^^H 


„ on Ueavs. Edwards, 'Pnt- 


Table of stipply and tllunge... 262 ^^^H 


ter«all. nod Giua's iMuers 247 


Monthly tabiB of tlltralion... ^^H 


,. on l<roF. RobiasOD'H paper 181 


27S,2g2 ^H 


Kiltpr beds, renawal of WO 


fllterage 281 ^H 


KiltmtioD of London water,n:6u]t 


of.wbie -m 




.. by Band, efficacy ot i77 

„ of WQterfortownl,by Dr. 


Uiound water and diphtheria ... 17U ,^^H 


anddiBMwe.obier- ^^^1 


Percy Prankland 378 


vntiona by Darand ^^H 


., rate of JSI 


Clay 1«U. ITl ^^H 


Floors. mtiteriaU for 227 


„ and diiease, ol<«er- ^^H 


Flower, Major Lamorocic, on Aid. 


vatioUB by Pettiin- ^^H 


Bowntree'i and T. U»p- 


kofer IIS, 171 ^^M 






„ o[i Prof. Holrinson'a jxper 181 


and health 1*M ^H 


foolaiidmoutbdlaease and milk lUU 


and land ilntinoKe 174 ^^H 


roreats aiid aanitalion 69 


andmeulol.. 170 ^^H 


.. iuipurtMU«of HSU 


,. and public health, ^^M 
Croydon Ill7 l^^H 




Frankliind, Ur. Pwy, on Dr. 


„ and public health, ^^M 
York 175 ^^H 


CflopeTB paper 292 

„ on (tiiration of water for 


„ and aeartot fever... 1711 ^H 


wwM 276 


and atnall-pos ... 170 ^^H 


FrBs hospilnU ill Soutbport IHl 


„ and typhoid 170 ^^M 


Krttnch commission on milk and 


„ and whooping ^^H 


dinme 101 


cough 170 ^H 


Funemle, KTrrKge cost of Sri 


and zymotic dU ^^H 


,. coBtofinBnKluid&Wftle* 82 






of 227 


Gymntwtiu apimrHtus in BCboola, ^^H 






(iALTON, CapL DouRla^ Aaniwl 




AildrsMhy 22 


Gymaaatica, advanlafceB of, uble 2117 ^^M 


Irfictun. lo ConBTBM by 305 
onProf.deClu.uiuonl'» 




IIAXSOX. Mr., on Aldmn. Rown- ^H 


paper 78 


tree andT. Harnett UarnaMn'B ^^M 


niucMiny, the utory of BremOD- 


papers 22il ^H 

Hard water for washiuK, effect of 303 ^^H 




Ihe siuid wi«tM of, l)r. G. V. 


HftT'tiiess of water 35T ^^^1 


I'oorP.on sas 


HarrisBon, T Ilamett, an ac- ^^ 


(iftS8,J.B..onAmericaasaiiilotioa 2,18 




on W. TfttleraBll'fl p«per 248 


into the elaaxts who ad- 1 


GenllemeB008aJiiIaiyboatdd..21 1,217 


minister the Puhtio J 


Germ tlieory of disewe 70 


Health Act 208 1 


Glaagriw, IXinftresB M 83 


ouMessre. EdwiirdB,Tat- ^^M 


Exhibition beld at 388 


terssll and Oaas'a papers 317 ^^H 




Hart, EmestiOQ epideuuca cauaed ^^H 


„ Table of febrile mor- 


bymilk S4 ^^M 


Uenllh and ETOuiid water 169 ^^^M 


Ulityinputeighteen 


- -.. phvBiology ^H 

„ ne«doftniul8lerof K» ^H 


yea™ 109 

Waler supply. <««l of .. IB7 


Heat in workroom* 23X ^^H 


GulUie, Dr„oaDr.R. 8ruc«Low'a 


II igher education of wometi, daa- ^^^H 


y^f^r I'M 


iFRr of na "^^^M 





454 I!. 

Hill, MUs Octavia, luid public 

eardeoa 259 

UiTl. Dr. A., on Messrs. EbssLb and 

Robinson'simpers 91 

„ on Ueaan. EdwBrdg. T«t- 

terg»ill and (Jsas's pnpers 243 
„ on DotiHcation of iofec- 

tiouHdiseafw 142 

„ oDDr.LouisParkes'iwper IW 
„ on Drs, Senton, Sykeg, an.l 

Vwjher's papers lai 

Ilippocmtes on drought and 

pfaguB 164 

Home lessons forchildren.f.vil8or 110 

paper. 179 

„ on Dr. Percy Fnuikland's 

tationaato IH 

„ expenses not cbargeable 

tomasters 157 

dimaaes 148 

ahould they be free o^ 
achargemadeformaiu- 
teoMice, by Dr. F. 

Vaclier 153 

„ and pauporiam ttl 

,. costofmaiDleoanceiD... 155 
., for infectiouB diseases, 

pauper patients in I.i7 

„ free in Southport Ittl 

pBuperpalEentain 162 

„ isolation 147 

., site for inrectioiM 148 

„ small'pox, dniigera from.. 

ise, 14(1 

bips and camp 3:!a 


Infant mortality, outsea of ^iP 

Infectious ca«eB, bospitois for, 
slioiild they be frw or « cbiirfi* 


1 


Infectioua diseases- 
no tiHwtion of 140 




Dr. J. P. J. Sykes on orgrai- H 

the control of flH 

laolaUon and nuiillcation of ... «■ 
Payment for DOtiHcatloo of in ^ 








Heahh Society, re 148. H^ 

Hospitnl proTisioQ for. I4« 

Hospitals, pftiiper patients in. 157 
„ Paj-menl for pMiper 

lAtientsin Itt 

Site for 1 

Surveyof*— 
Rxaminations for... 18, 19. 35, i 
Who have passed llio examine 
tion of the SaniWry IiutituM 

during 1888 

Lectuwsto 10,18 


„ of bouses -. 

Insurance agents on sanitanr 
hoards iA. 


„ drainage 22.^ 


Investigation into the dssse* 
who administer the Public 
Health Act, account of an, by 
T. Hameti HarriHsoa 

feeliouadiseHse 

liLiusdiseaws ... U\ 


„ sanitalion of the 33fi 


,. „ reciuirenieaU of... 222 

Ho uBCJ. adornment of aS8 

,. inapeclionof 30 


Hi.ll.morWlityin IIU 

„ Tttbleof Marlot fever death- 

mteio i:(6 

Human lifr. duraljon of .'iO.53 

IMPROVED method of intei^ 

ment. H-. Robinson on BS 

Indigeation and water drinking... 3B2 


JERRY building in Amwifft 

Jones. Colonel, on Prof. RoMn- 

Jud'go^ rt'YorkKibihitioD!"""." 
„ Report of the, at Y»rk 


JudgioR in the S»nit«y Instl- 


^^^ 





^^^3t "OK 


FAwl^^H 


tLLEIiV. Dr., iiiTeitiKtiioQa in 


Local Surveyors and Inspectors ^^^| 


susriet fsvur aad milk W 






tions for H. lU.25.38r ^H 


I.AMBKRT. Rev. J. Milet. on 


„ who have passed the exa- ^H 


SsuiWry AswmlionB, Uiair 




mission ftQd >ii«thod« of Hctioa 112 


Institute durioK 18811 384 ^H 


Lkmbetli Water Com psoy. mini th- 


London cenieterias, acreage of... 00 ^^^1 


ly table of Hllwtion. 279, 283 
„ ftater Company, table of 


death-rate fium scarlet ^^^1 


fever 13S ^^H 




in 1686 19V ^^H 


ftltenma •.■81.282 


., from small-pos ^^^^1 


Land drainnge nnd KTi'und witter 171 


.3^ ^^H 


difficuttios of sanitary ^^^| 


Lallmro. Buldwin. addrcM by. to 


servicein ' 139 ^H 


Section 11., onen^eer- 


„ number of ceueteriea in.. 80 ^^H 


ing andaidiitectiira ... llWl 


deaihs per day 83 ^^^H 


„ on .\1deniiiin Rowotree 




tuid T. HKTDett llttrria- 




MJD'spapera 221 


smnll-pui mortality in ... 130 ^^^^| 


., on Dr. Cooper's paper ... 282 


table of scarlet (ever ^^M 


„ on Meun. Eiv»ie Mid 






tables show in e areniRe of ^^H 
reduction of micro-or- ^^H 


„ on Messra. Kdward*. T«t- 


tBmall.ftndtJass'B papers 24B 


pinisniB in river waters ^^H 


„ on Prof. Robinson's paper 183 


supplied to London for ^^H 




the first six months of ^^H 


paper 181 


leaa 279 ^^M 


La«rVi.ce. Rev. V.. on M^rs. 


„ water, t^ult of filtration ^H 




of. table 279 J^^ 


Lawyew ou sanitary boMds...2U. 217 


.. wBteraupply 3A6 '^H 






„ exhibition held at 368 


ing factors in mode of ^^H 
treatment by Thamec ^^H 


Lecture to the Conftross. by 


Captjiin nougliw Oaltotl 305 


Water Com piLn tee 281 ^^H 


Lacturee to Sanitary Inapector*. 


Low. Dr. R. Bruce, on ili» tenure ^^H 


19, io. 63 




Leetta. table of scarlet fever 


Medical Ofiicers of Health 118 ^^M 


death-ratein I3fl 


Low ground-water, periodicity ^^H 


.. tnhleofeewafre tank area 189 


186 ^H 


L"Ki9lalion as lo hospital accom- 


Lyon, Washington, on Alderman ^^M 


modation \5* 


Rowntree and T. Kamett ^^H 


M to milk supply ... Hn 


Uarrisson's papers 218 ^^ 




„ on Ueaars. Bissle acd 1 


„ prosrew of sanitary . 6'2 


„ on Dr. R. Bruce Low's 


sanitary 313 




P"PW 126 ^J 


Leicester, congreas and eibjbl- 

tional 18,3i.388 


MAGUIRK. W. B.. on Alderman ^H 


„ death-rale from SOW- 


Rowntree and T. llarneK IUn ^^M 


lei fever 133 


rissou's pnpen 220 ^^^1 


table of.. \Si\ 


Maintenance in hoH|iitnl«. cost of. 195 ^^M 




MalcolmsoD. Dr., on IPrH. .Sealon, ^^M 




Svkes, and Vachi'r'R iwiwrs ... inS ^^H 


Life. avHmge value nf. lo Ibe 




State 307 




.. duration of 50,53 


d<^ath-raie 136 ^H 

Mansergh, James, on Uic supply ^^^1 


LiRbt, influence of. on disMwe .. 171 


Literary men on sanilary boards 


of water to towns, addreas V> ^^H 


::is,2i7 
Liverpool. Ubl« of sCHtet fever 


Ihuworkingclasnes 349 ^^^1 


M an MfKtiirers OD MDitary bawds ,^^^M 


dBMl,.»te 187 


xio,nr^H 





458 ^^^^- ^^M 


uaa ^^1 




Sir Lyon PUjfBi( od pariflcft- 


312.317 ^H 


lionof 170 


Milk, adulteration of ItH ^^H 


PuriHcatioD of 170, 18t 


„ Bdvanume« of boiling IfK ^^1 


RiTBT pollution by 17!', 1^3 


„ danifera ariaintf from 93 ^^H 


MeMleti and (^uod wHlei 170 




Medals ftnil surrol certiltoilin 


caiuedby M ^^B 


swardedtit York Exhibi- 


„ and diplitberia 97. 103. I3J ^^B 


tion . . . . 872 


„ and diBea«e, by Or. Louia ^^H 
l'Hrke» OS^^B 


„ Bwirde*) %t the Kxhibi- 


tioBS of the SunitHrj' In- 
Mitute, BlphalielioJ lint 


„ and ilieeane, Fi«uch Cora- ^^^1 


miMion tOl ^^M 


of 417 


„ and enteric fever. inve»- ^^^1 


„ at the Eihibitiauaof Ibe 


lieaiions by Shirli»jr ^^^1 
Murphy U4.g&. 13I^^H 


Sanitary lostitule.classi- 


fled liet of 380 


., aud scarlet fuver, iiivet- ^^H 
tieationa by Wynter ^H 




Roberli. .:..... 269 


Blylh 98 ^H 


Mediwl Offlcara of UwUth and 




private prncUee 

fiB. m. lid 


Robinann tOl ^H 


by Dr.Thnrne- ^^M 


„ „ certificate tor ■22i 


Tliorue 101 ^H 


., conf^roBceot 118 


„ bvnr.Cniueraa IM ^^H 


., ,. difBcultiea ot np- 


by l>r. Klein... 1M ^^M 




by Mr. Power. 96 ^H 


smallfliBtricU... Ul 


,. supply, legislation as to ... IVi ^^M 


„ the appiiinmieut 


Miaeml waters, natumi 881 ^^H 


and tenure of 


Minister of Health, neceaaity tor ^^M 


office of.byDr.R. 


55, H ^^M 


BmcB Low 118 


Monefarj- value of sanitaiion A3 ^^H 


.. traininftof. l-22.l:2(l.l:;7 


Uortality and ground polliilioD ^^H 


UediCBlOfficereofHeallliSocietv. 


174. m ^H 




„ increase of with deo- ^^^M 


notifleation H2. H3 


intheanuy. decreaaa ^^^H 


.. relief to ilie poor 61 


,. schoole and college at N*8W 


iii^^M 


York. «udowroent of ... M 


Sea aUo Dealli-rate. ^^H 


Membera nnd asaociates elected 


Uunielpal aovemmeni, public ^^^| 
hoalili in its relation to the, Mr. ^^M 


dimiiKlHH« AW 


Mental and phyaical trainiiiK, ne- 


Alderman Rowutree on 190 ^^H 




oeaaity for B7 


in <^nteric fever and milk ^ .^^H 


Mefeh«ii8onBanilar>'bo«rda,2l2,217 


Myopia, causes of 1U7 ^^^H 


Merrill. J., on the Sheffield coi- 




poration sewage worka 184 


NATIO.NAL Phyaical Recreation ^^| 


Meteorolupca! - cooditiona aud 


Society am'.^^H 


Ivphoid 171 


.N'atunil mineral waters SS7 ^^^H 




Neeaoni, Wright, on Dr. Louis ^^^H 


lion, a H'heme lor doKu- 


Parkes- paper 103 ^^^1 


ing local climatea by 


NawcaallB^in-Tyne. Concresa Bt„ 31 '^^1 


combined, Dr.C. Roberta 


Exhiaiiun held at SM ^^1 


nn Hfl9 


table of Bcarlet fever ^^H 


Uicrobet and diaean* 71 


dnath-rate in WO ^^H 


„ beaienaQt and niAlignaut lA 


New York medical schools and ^H 


„ cidiiTstiou of 74 


c<>llet(B, endowment of M -^^^H 


„ opimsilionof 2m 


.Vlcholsun. R. II. n., on Bey. J. ^^M 




Malttt lrfimt<nt's paper 118 .^^H 


Uitnv-nrinniains in river waten 




•uppliedlo London, tableaof... 279 
HiddieaeJi, Weat. tnble of >ta- 


uf sewnge. 178 ^^^| 


„ Waiington on ^^H 


Ualic« of supply and Htterage . 281 


1T6,UI^^B 



1M.KX. 45T^H 


Xorth.S. W..<.n Aldenuwj Rown- 




tren und T. Hwrietl 




Hiirruson's papers 218 

., OD Dr. B. Bruce LoVb 


diseases, by Dr. J. K. J. ^^H 






f>.i,l..inn <if ,».<.».». «m...r( IKf. ^^H 


„ on Dr. Louia PukeB' 


paper l(M 






ll.,.n<.t-.. ^^H 


P»l»r 288 






PAPERS and addresses rend be- ^^M 


H obi nson 'a papers 87 


ton the aaniiary Insiituie dui^ ^^H 


Xurwjcli. Ublj of tcorlet fercr 


i^^iMon jjn ^^m 




l.l.L .,f .r<uth.r.t.. fmm ^^^M 


Notiliciktion and isolmiou of in- 


feulioiis dimase 317 


typhoid fever iu 172 ^^M 




i-j,T\,„. \i, nn milk .71,1 ^^^M 


towns, table shuwing 
decline and riae o7 


^,.„..» >Lt ^^H 


l'nl-b«> Uiiwiirn ■maliramBImn ^^^H 


death - mtet from 




Bcarlet fever in 13(( 


ImpnMxiNi nf ttt ^^^H 


„ by medical men, in- 


1«Ti..-iHl,1»n.t>FV ^^^H 


duwmemto 161 








comjiul*or>- I.te 


l>UM,nveT. watershed of the 3tt:l ^^H 


„ of infectious discAae, 




■dvHiitAces of »tid 








of dideose Had Tradw* 


(■■■ipsp jHl.Pfila in ..•UM.njit ^^^H 


Union ColiKreM 139 


disease hospitals, m ^^H 


b; houseboldere 141 


p..-. ...,.• r..i- ^^^H 


„ decline of scarlet fever 




Willi 136 




.««.■„».„„ 171 ^H 


layment for in Bir- 


P^I(i>nlrr.r>n-'n nhnBI-i-otlnnii nn ^^^H 


minnhmu Ifll 


f™,.n,l —t-, .r.,1 rfi.™^ IBrt, Ifl ^^m 


the. bvlh-.E-SwiUio... l-J!J 




"The PmctltioDer'oQ 


nhu..-v.tini. ■...h..1larnP ^^^H 


theresullsot 133 




„ TranfmclioDB lledical 




UlBcera of UetilUl 
Socioly.re IW.MS 






-VotUughim. doath-mte from 


,1<..«„,i,.i„ff l™«l Bit. ^^^H 


sorlel fever nt, table 


^..o. h^ ^^^m 


of 134 


PhruHl iiift •■.■ntil ln>nt..<i ^^^H 


table of Marlet fever. 






bylheRiKlitUun. ^^M 




OAKLRV. John, on the preva- 


lence of defetitive eye- 


m KkooU...-Ml.]ie3 ^H 


■iBht lOfi 


., RMmUon Society 26A ^^H 




Pt.™-,.i«r^- .„;f h-lth T^>■« ^^^H 


berfepaper 117 




IHn« ...... .,.A .-«,! I..II. »1J -U-J ^^^m 




f l.m.a .n.l .4n.i.r,ht anplant ru. ^^^H 


denlh-nte 139 


1. „f IIU ^^^H 


Open epnces and physical wlum- 


■ nil .Iniiiirlil HiKllrBl MW ^^^^ 


tion, by the Kielit 




Hun, Lord Urabuioa ^Ml 


■ml Hniiiuht KinnnpeaiH ^^^H 


„ iuidlfee«intowii» ... IW 




Ophthalmia 106 


l^> ^^H 




„ precHuiiuiis s^ust 1!>4 ^^^H 



^^^K8 


^^H[ FABB 


mm 


^^^■HviU, vnrifttioD or. with climnte 27U 


Public health and ground wkIm, 


^^^^mf i> and tree(i,S(?n«itivenesii>f 


Croydon IC7 


^^^^H diSerenC speciaa of, t<i 


„ and ground water. 


^^^H impuriliea a( the stmo- 


York 1-3 


^^V tiAiare, diagram 273 

1 PUyfair. SirLyon.onpuriflcation 

o! mftniitftclurinK rrfuee 179 








Pleuro-pneumonii. nnd milk lUO 


Rowmree l«) 


Plumbing in Americs ■24-2 


Act, an account of 


Plymouth, table of Bcarlel fever 


an invertiBRtion in- 


death-rste in 137 


to the classes who 


PultutioDofrtTers.Prof.H.Hobia- 


adnituisier the, by 


"on on 175 


T.H>Lrn<;ltKftrri»aoii SK 


Poor, medical wlief to the 61 


Purilv of lur. test of 2T2 


Poore. \)T. 0. v.. the gtory of 


Pnritfcation of rain wat«r 1»5 


Ilreraonrier and the rBcldmB- 


PiitrefKction and fermentation ... 73 


tion of the Miid-wBstes of G«b- 




eoiiy, HddreM to the morkina 
classes by 338 






per thousand of 80 


KABIKS and milk 10» 




Rain and drinking wati^r, Sur- 


dendwof 310 

„ ot Eaginnd.man^mot... 285 


uenn-Mftjor Pringle on the iwh 


„ increase of mortality with 


Raiufall and cholwa 1«I 


densityof 310 




Porteiociutb, table of Bnrlet fever 


.. and wa>.r supply SS6 


death-rate 136 


,. inllueoce of trvea on JlSa, Wl 


Poverty and diaease 172 


Power, Mr.. investiRations in 




scarlet fever fttid milk m 


Keclamnlion of waste lands ...... 33S 


'• Pmctitioner." the, on reaulta of 


Refuse, manufacturing, purifica- 


the notification of infecIiuuB 


tion of 178. 183 


diseases 133 


Registration Act. 18W 5i 


Prestua, Rev. T. A., on correlation 


or SanitRry Building 




Bill :. S14 


Rical observation 271 


., ofsickneM SIT 


Prevalence of detecHve eye«i|iht. 


R4?Bi^lra^B on sanitary boards ...217 


, the. by Dr, John Oakley lOD 

Preventive medicine, deflnitiou 


ReKUlation aill.«dispos»lof the 


de-d ft2 


of 68 


Belipon nnd sanitary science ... Ift 


Pringle. Surfteon-Major. on Dr. 


Report of the Council of the 


Charles Roberts's paper.. 276 


Sanitary Insiituie 17 


„ on Hon. Lord lirabazoo'e 


„ of tlie Judge« at York 


paper 2S8 


Exhibition 372 


„ on Messrs. Eassie and 


Rinderpest Bud milk lua 


Kobinaon'a papers 8» 




,. on Rev. J. Ualet Um- 


refuse 179, l«i 


berl's paper 117 


., .. legislation 170 


., oil the collection and 


.. „ Prof. ll.Rabineoa 


storanteofrainanddrink- 


on 175 


iiiK water, with a de- 


Rivers of England, length of. SOT 


ncriptiiin of ft system 


.. silling upor 2M 


for carrying out the 


Hubert*, C, on Lord Brabaiovi'a 


BHme 293 


paper JMA 


Production ainl difiribiiHon of 


„ on medical ctim^ 


disease, causes of 169 


tolo([\'; a scheme fof 


Pr-nieriy owner* on eaiiiwry 


dcflning local OimaitM 


boanlfl ai.'. 217 


by ourabined meteoi- 


Public gardan^ Miss Octavia Hilt 


^V- on 2i>i' 


logical observation... 3R0 



Robiiu, EdwnTd Cookworthy, 

fiddreM to the watk- 
ing clfuises by. nt 
Yurk, on the &rliatic 
Bide of a&nitiiry aci- 

eiiCB 325 

„ pQ Messra. EdHnrds, 
'latleranll, ind Ohbs'h 

Kiper» 240 
r., itivestigntions in 

milk Riid disesM lUl 

Bnbijisou, Prof. H., on river pol- 

lutiuQ 175 

Bobinsou. W., oa ioiproved me- 

tbud of interment S3 

l£>wntree, Aldennsn, on Lord 

Brnbnxon's paper -.. 263 
.. on public hMtlh in re- 
Intion to muuicipal 

KOverDment 190 

,. on W. Whitnker'a ]>ai>er 259 
Eoynl Meteorological Society— 

rUenological Commillee 271 

Ryiner, Aldprnmn, on Ut. Percy 

Frsnkland's paper ... 2«3 
„ onLordBnbaiun'BiiBper '2ri9 

ST. ALB A XS. enteric fever (siued 

by milk (It »5 

SaJfurd, table of acarlet Fever 

deHtb-rate ill 13(1 

„ Inbla of sensf^tank area 189 
Suiatoriiini far infectious dti- 

eiueB U7 

Sand tlllnttiun, efBcsc>- of 277 

„ bill)) and pine ireea ...341, 3-17 
„ thir^kness of, inllueoce on 

Altering water 280 

Sanitary advisers, tnuned 123 

„ arraupienientMUperrisioD 

of 315 

„ u«)ctRtions.theirmisBioa 
nod methods oF action, 
by Ilie Rev. J. Malet 

Lambert 112 

., h.>ard8.compoaition of 200,217 

,. chronology, York Iit2 

„ condition of London 3^1 

„ conilition of the conntry, 
the, with special refer- 
ence to water channels, 
by Dr. Robert T, Cooper 2S4 

„ education 313 

„ effect of trees on health .. 3Se 

., effort, direction of 313 

furniture 227 

„ inspection, cenlral autho- 
rity for 12fi 

„ Inspectors and local eur- 
veyon, eztuninatlana for 

16.19,25,381 



Snnitarylnspectors and local sur- 
veyors wlio havo 
passed the exatn- 
matiou of the 
Sanitary luati- 
tute during 18*1 ai 
,. lectures to Ifl, 25, ( 
Sanitary Inatitule, mllresBes and 
papers read before 
the. during IS^.. 44 
„ n alphabetical list 

of certiHcatesn- 
wanled at the 
RxhibitioDS ... 4'. 
„ „ Alphabetical list 

of medala awar- 
ded Ht the F.S- 

hibiUons 4! 

„ „ annual report ... I 
„ „ board of exami- 
ner* 3f 

„ cinaaitlcntian of 
exhibita m 

„ „ clasBiHed list of 

certirlL-ates iv- 
wnrded at the 
Exhibitionti ... SI 

„ „ clnsMHed list of 
medal 8 awarded 
at the Bxbibi- 
lions 31 

„ „ congresses held 

by the ; 

„ „ donations tu the 

libmry during 
I8m. 



442 
for 

local survByorB 
and inapeciors 
of niiisaucea ... 381 
„ „ exhibitions held 

in coimection 
witli the con- 
sreswe of the. 

table of 388 

„ „ iuilgiug in Ihe ... 24 

„ ., lisl "f niHinbers 

elected during 

188ri 446 

„ obiecUof 13,22 

„ offlcersof 

SanilAFy legislation 

„ „ proKtvai of 

,. „ tendency of 30 ] 

„ orgsnisatioQs, reqn ire- 
meals of '2 

„ Retristnition of Build- 
ings Bill 314 

SniiilArj- science and religion 45 



' 400 mta. ^^H 


3»iii(ary scienne. inatructions in. Oa 


Sewofie matler. ulilintioii of ...?M| 


„ „ theartietic Bideof, 


., QitrillcBtiou of 178. !«'^ 


by Mwd. Cook- 


„ precrpltation worka IW 


worthy Kobina 3*25 


,. aludge. treatment of. 177. 1») 


■ >. ,. aud pruveutiva 


„ Utnkarea. ubieof 18» 






^^^h dri<8flbyl>nif.F. 


THrious modes of 18« 


^^H deChBumoDtou 67 


„ WarinRtito. oti mtril1»- 


^^^^P „ service in nietropulis, 
^^H difficultieaot... 129 


Uim of 178. Il^l 


„ works ftt Wirubledon 170 


■ n n recoRnilion of, by 


„ of SbeffloLd Corpora- 
tion. J. MerrUl OB IM 


r IheSWtB 134 


1 SuiUtioD, American, J. B. Qau 


SeweraKBof Memphis S« 


k .in 3:18 


„ subdivision of 177 

Sewers, sdviuilAge of water flush- 
ins ..* l?t 


^^^^ Midtreea M) 




^^^H uioneury Vftlue of A2 


Sheffield Corporation sewnRe 


^^H „ ueedofminrnterofbealth b5 


works, the, by J. Merrill IM 


^^■T ., ofoi<rdwe]lmKB,the,by 


„ Ubleofsearlet fever death- 


■ J. Vick.?rB Kdwards... 221 


rate 1,17 


r „ ofthohousa 315 


„ table of sewaeelaulc area 109 


1 „ personal 33L 


Shopke^'uera on sauitary baanlB 


1 „ relative 33fi 


a<o.aiT 


^^^ SnrletfeverAnd ground water-- 170 


SicknedB, reKistratioa of 317 


^^^ nod milk UQ 


Siemeua and Qorini oystcras of 


^^^H deatb-rate Leiceater 


cremation, cotDparison 


^^B and London 132 


ofcostof 7« 


^^^H inveHttKniiona by Dr. 


Siemena system of cremation ... 77 


^^^M Camuron 96 


„ system of cremation, de- 


^^^H mvestiDaiiona by Or. 


scription and plata 79 


^^H Klein 96 


Silk trade, priportton of worker* 3^9 






^^H Power 06 


of an 


^^B decliue of with noti- 


Small-pox and ground water .... I7t> 


^^H flcatbn 135 


„ inUiceator 131,320 


^^^H tebleof deRth-rateitt 




^^^M N'uttiaiiham 13« 


from ia>. 132.322 


^^^H and riiH or deaili- 


„ hospitals, danperfroui 138.1M 


ship, and camp IQS 




Snowfall and water Mi]iply SM 

Social inlluencd i>. ieuii^lariaii M 




^^■^ t-iwns ISS 


Society of Medical OIHcer* of 




HwUlh. iransacUons re notifl- 




catioa 143 


Borvnlion. 375 


Southporl, free hoapiuls in ISt 


Schooliuniitursoauuiilaryhoiirdi 


Soiithwark Water Company— 


215, 317 


Monthly table of fittniii,.n, ->79. :tS2 


SchoolB. KymntMtic exercises in 


Ttiile of st&Iistica of supply and 


201203, 


mtenge .....' 281 


OTer-pre»Htre in , ..AS '282 


Table of supply and lilleragB... 2*! 
Spencer. 11. }&., on Meeara. Kaarie 


„ pbysiailetluMtion In. ..2(11.283 


„ Bupervision of gyiuniistic 




apimraluain 283 




Seaton, Dr. K.-on the noliflcnlion 

of inf[>cti0U8di«rfi«eg 1'27 


Stafford. Conirreaa at 31 


„ Bihibition held at 368 


flermuu by the Hmn of York 4t 


Siai« TeooBQition of aanitary aer- 


ScwB«e, iib«orbin({ wall, for at 


vice 124 


Bani«.... 3.M 


Steam in workrooms 333 


., cheimcaltreatmeniof 177. Ml 


Slonma capacity of uaOItered 


„ diRpiwI. I'wf. nobiuMn'* 177 
^_ „ rariusand water pollution 184 


Subdivision of sewerage ^BH 



^^^^^^^^r 461 ^^^1 


^^^^Hl^r r^a. 


TXOt ^^1 


Subsoil and eholent 167 


THble sbowiuf; aventfte of r>idiie< ^^^H 


Sunderlsuil, tnble of scarlet ievei 




de.tli-mtein 137 


in riTHr waters AUpjilied ^^H 


Sunahine mid plant KTOwlh 27-1 

SupeiriBioD 01 sanitary arraofte- 


to liondon for the (irst ^^H 


six months of \»^\ 3T9 ^H 


menta 315 


„ ahowingdeclineaudriseof ^^^1 


Supply of WAter to Iowdr. tbe, 
AddresH to the woricinR cltssei. 


scarlet fever dbath-rales ^^^1 


in notillcatiou and non- ^^^H 




notification lowna 136 .^^H 


Sun-ej'ora. locul, and insirectora 




of DUiannces, tuaminiv- 


ICowiitreeand T. Ilamett ^^H 


tiomfor 18, 19. So. 381 


liarriiHon'ti luijitira 219 ^^^H 


„ loMl, and iuaiiecUirs of 


on Messrs. I^.Wnrda.Tat' ^^H 


nuiaaacM mho bnTe 


tersiili.Rnd Giw«<'H|'apera 247 ^^^H 




on Prof. RobinsoD'H pa|>er 183 ^^^H 


of the SuDiton- lii»tiiule 


T»tl<>r3Hll. W„ on Ibe renlilation ^^^H 


durinit 1886 3«4 


of factori(>snnd worh-ihops ... 22d ^^H 




Taylor, Dr. J. W.. on Dr. R. Bruce ^^H 


f Swaffbam drainage and water 


Lon'a paper I2(t ^^^H 


iuppiv 256 


onDrs.Senlon,Sykes, ^^^H 


Sykaa, Dr. J. P. J., on Or. Loui* 


& Vncher'a papera... 161 ^^H 


,' Parkea'papOT 104 


Temperature, iuHueuce of, on ^^^H 


L „ on orftaniaation and ad- 


duea^ee 171 ^^H 


1 miaistration for the con- 






of m<Mlical officers of tiealtb, ^^^| 


1 .. onReT.J.MaletUmhen'a 


the, by Dr. R. Briico Law 116 ^^H 


1 paper 117 


Thames water, purity of 183 ^^^| 


P Symona, 0. J„ oo Alderman 


Tbome-Thorne, Dr.. invesliga- ^^^H 


• Rowntree and T. Hai>. 


tions on milk and diseaae tOI ^^H 


nett Harriiiaon'a paperg.. 2-20 
„ on Dr. Chsrlea BobertB'a 


Timber for buildiuff 829 ^^^H 


Town water supply, adilreM to ^^^| 
the working clasaea at York, ^^1 


paper 274 






„ on Dr. foojwr'a paper ...21)2 


Towns, open spaces in, and trees 611 { 


„ on Lord Brabaion'B paper 2(18 


Trade*, number of pi-rtoni en- 




((BRed in 228 J 


TABLE of advantage of gym- 


Trades L'niou ConFEress and aoXi- ^^^J 


uMtica 267 


flcation of disease 139 ^^H 


„ of dmth.rAt« from scAriet 


Training of medical officers of ^^^H 


fever at XottiuKham ... IM 


health 1-J2. 126, 127 ^^^M 




Treea Hud open spaces in luwns.. <Vi ^^^^H 


fever in Croydon and 


„ as sanitarv asente WS ^^^H 


Paris 173 


„ influence of, on rainfalL see, 292 ^^M 


„ of febrile mortality in 


., and plants, Benaitirenaaa of ^^^1 


Qlaagow in past 16 


different apeciea of, to ^^H 


yeara 198 


impuritiea of the atmo»- ^^H 


„ of aewai^ txok area 18S 


phare, iMi^nin) 373 ^^^H 

„ andsanitAtloa BO ^^^1 


„ abowinji! birtlia, deaths, 




Triiig drtuiiage and water aupplf 2fi0 ^^^1 


and (leatba from zy motic 




diiieB.<irH in the cilv of 


badlliuof 73 ^^H 


Vorlt fur the 12 yojira 


Typhoid and Rmund water 170 ^^^H 


ending I8*ir> a05 


and niPteorological eon- ^^^1 
ditiona ...., 171 .^^H 




treatment by ThamM 


fever, table of deaih- ^^H 


■ Waler Companies 281 


rate from, in CroydoQ ^^^H 


■ ahotrini! the prciKr»aaive 


and Paris 172 ^^H 






■ heatlh of York aiuee the 


ttKBERTAKEKS. number of. in ^^H 






1 lastceutury 198 


on aanilvy boards ...215,217 ^^H 



Urn burial 85 

Usi-lpssnesH of qunranliae lH 

L'tiliastioQ of aewHge mntter. 3U7 

„ „ HlLi<lge...lTT, 18(1 

VACCISIA and milk lOO 

VsclJer. Pr. K,. on bospitaU for 
ialecUous dieea : sliuuld they 
be !tKe, or a charge made for 

mainleDaDCB ? IA3 

Value of Be-wHge sludge ITT, ISO 

Venlilatitin of Factoriee and work- 
ehops, 1bB, bjW. Taller- 

sall 228 

„ arrangemeDts for 233 

„ ofLou»e» 227 

„ of worksbope in America 246 

„ tubes, DiatemU for 236 

Veruon, Dr.. od Dr. R. Bruce Low's 

paper 12.'i 

„ oil Ura. SeatoD, Sykea, 

aud Vaclier'g papers ini 

Vital BtaHBticc. various. Dr. Fair. SOS 
Voluntary noIilicfllion,ab]«clioDs 14:J 

WALES and Rngland, number of 

cemeteries in HO 

Walls, bonding of 330 

Waringtou on nitrification of 

sewage 17f, 181 

Wnsie lands, rectaniaijon of .138 

Was! e pipes, disconnect ion of ... 248 
Water cbannela, with speeiiil re- 
ference to the BBJiitai^ Condi- 
tion of ilie country. Dr. R. T. 

Cooper on 284 

Water, Surgeon-Uajor IMngleoa 
tlie collection and stor- 
age of rnin and drinking.. 393 

„ contwnination of 368 

„ drinking and indigestion 3(i'2 

„ eiaminatiOD of Tl 

„ hantneas of 357 

„ oxidation of... 368 

,, objectioas to dslems for. 293 
„ influence of tbickueas of 
floe sand in flitralioa 

of 280 

„ filtration of, for towns, Dr. 

Percy Franklnnd on 2T8 

Loudon, result of filtra- 
tion of 2T9 

n unftltered, influence of 

■torafce capBcity, for ... 2GI) 

„ raryingiiuality of 36fl 

Wnterabed of the Ouse 36D 

„ „ „ „ area of... 360 
H I- ■■ i> f)enlo|^CBl 

formatiou 300 
Water-aupply Hud burial 90 



Water-supply aud drainafi^R, Bar- 
net, C«nterbury, Fare- 
bam, Sutton, Swaffliam, 

sndTrintr 2;4,-25.».2.W 

„ Hn.lr»inr»ll 2W 

n and snowfall SDS 

,. danger from SSS 

imtwrtanceof purilyaf... 353 
„ to to WHS, Jam ea Manaenrti 

on XB 

,. I^ndon 3^ 

„ n lablesboiringfaelors 
ill modeof trealmeDt 
of river waters, by 
Thames Vater Coi»- 

panies 2SI 

„ sources of 3A5.3M 

„ tflbles showing average of 
reduction of micro-or- 
ganieoia in river waters 
sU|>plied tA Loudon for 
tbe first six months of 

1886 2TB 

,. York, Hinmmt of Sm 

„ York, hiBtor^■ of 8.19 

Water-works, York .'cost of 390 

„ ., imrticulan of 

369,3ftl 

W^aters, natural mineral 3ST 

Wella, Sir T. S|iencer. address to 

Congresa 49 

,, on Ur. Baldwin Laihani'a 

nddreas 174 

„ on Messrs. Enseie and 

Robinaon's papers 66 

WestMiddleaex Water Company. 
monthly table of rfl- 

traiioD 279.283 

„ table oF supply and 

filterHge 281. 383 

Whitaker, W., addreas to Section 
III. by. on chemislry, 
meteorology, and geo- 
logy 2S0 

„ on Alderman Rowntree 
and T, Harnett llarria- 

sou'e papers 219 

„ on Dr. Percy FrBuklaod'a 

paper 283 

„ on Lord Braboxon's paper 309 
„ on Meaars. Eassie and 

Sobin hod's papers 92 

Wbitulegge. Dr., on noti&calion of 

«carlei fever Bl Xottingbam ... IS4 
Whooping cough and ground wa- 
ter no 

Wimbledon aewage works 178 

Woking crematory, deaeriptioti 

and plate 78 

WolTerbamptoD, table of scarlet 

fever death-rate in IS7 



Women, bnrfn power of ....''■^2 

Wgollea trade, numberof penons 


463 ^^U 

York, the Lord Mayor of, on"*' ^^| 
Alderman Rowntroe and ^^H 
T. Harnett flarrisson's ^^H 

papers 21!) ^^H 

,. Cougre«sat 32.34 ^^M 

„ addresatothework. ^^H 
ing clutBea at, by ^^M 
James ManserKl).. 34S ^^M 

.. iuldr«B.stDtliewark- ^^H 
ihk clsBses at, by ^^^1 
Di.a. V. I'liore .. 338 ^^M 

„ addresstotlieworb- ^^^1 
JDft claaaoB at, by ^H 
EdwiirdCooknor- ^^H 


WorkiDR clasBM, »ddrew lo ai 
York- 

By Dr. G. V. I'oore 338 


Woollen trade, proportjoo of 


WoikrintuB, tieftt and iteam in 

232,233 

Work«h<.i» BDd tnctories, W. 
Tattereall on Uib ventilation 
Of 228 

YORK, early hUtory of IBl 

„ liinlorv of water supply ... 35» 
., nmouutof wHterBupply.- 3W 

„ water works, coat of 369 

„ „ particulan of, 

31,9. 3(S1 
,. gniuDd wnter and public 

health 173 

„ Lord Mayor of, on Sir 

Speacer WetU' address. K 

.. reconls of plaiine io 19i 

,. gaiiiUrycliTiDology 1112 

.. sermon bj Dean of 41 

„ table Bliowiuft bin ha, 
deaths, birlh-rate, death- 
rate, and deafha from 
syniolic diseases in the 
CSly of York for the llj 

years eoding 1665 '. 205 

,. table showiot; the pro- 
jtressive i m prove men t In 
the health of. since the 
cummeocement of the 

iMtceoturv IM 

,. the Dean of, on Baldwin 

Latham's Address 174 

,. the Dean of. on Messrs. 


„ dosiuR general meet- ^^^| 


Sir t. Spuucet ^^^H 

WelU fTT!.... 40 ^^H 

„ leehire to the, by ^^^1 

RaTlon 305 ^^H 

„ lUtofaddreesegand ^^H 

papers read at ,.. 440 ^^^H 

„ list of officers, Ac. ^^^H 

37, 38 ^^M 

„ repnrtaofswreULrias ^^^ 


3«I3. 3(H, 305, ^^1 

ing of subacrihers ^^^H 

to the local fund.. 367 ^^^| 

York Bxhibilion, cerltHcates ^^^H 

awarded ai 3T3 ^^^H 

„ exhibits selecled for ^^^H 
further practical ^^^| 

trisi at 37.1 ^^H 

list of judges Ufi ^^H 

cerliflcatefl award- ^^^H 


u leportof the judges 372 ^^^H 

ZTMOTIC diseases and ground ^^H 
water ^. 171 ^H 

.. diseases, proportion of 1 
dentils from 322 1 

„ diseaaei^. Uble showing 

denths from, in the City d 
of York for the VI years ^^^J 
ending 1665 206 ^^M 


„ the l>ean of, on I'rof. de 

„ the Dean <)f. on Sir Spen- 

cur Wolla'addreM 65 




J 



For (h* atoard* given hy fha Inttitvt* t*t Appendix, pagi 426. 



LANOLINE. 

lonoline is the fat natural to the hair and skin, and is absorbed by 
these at once. It is the best basis known for ointments, salves, Ac. 
Of desirable consistence, it does not melt below body heat, and does sot 
"run" like ordinary ointments. Being homogeneous, and devoid of hard 
crystalline bodies and free from fatty acids, it is soothing and acceptable 
in the moat irritable conditions of the skin. It is miscible with water 
and all medicaments indifferently, is preservable, slightly tenacious and 
adhesive, and perfectly bland and soothing. 

PEICE PEB POUTTD TIN, 3b. 6d. 

A Detcriptive Pamphlet and Specimen of Lanoline will be sentpoit- 

free to any Physician upon request. 

LANOLINE TOILET SOAP. 

Ordinary soaps often cause pimples, bloh^hes, and sores on the face, 
and prevent eruptions already formed from healing. They remove the 
fat and dry tbe skin, so that it becomes hard, inelastic, and rough, and 
loses its natural colour. 

Lanoline Toilet Soap is made with Lanoline. Lanoline, being the 
natural fat of the skin, is acknowledged by dermatologists to be the 
very best preservative of this tissue, restoring its soft, pliable, and elastic 
nature, and healthful gloss. The process of its manufacture precludes 
the possibility of adulteration, as with resin, &c.. and affords a most 
superior product. 

LANOLINE COLD CREAM. 

This is emollient, protective, and healing. It supplies the skin with 
a " cream " natural to it, and is highly praised for abrasions, mucous 
patches, herpes, chapped hands, roughness and hardness, &c. 
PBIGB FEB DOZEN JABS, SOa. 

LANOLINE POMADE. 

Hair anointed with this presents no shiny greasy gloss, and does not 
stain the hat or anything else that comes in contact with it, for Lanoline 
Pomade is absorbed at once. It soon makes tbe hair smooth, silken, and 
strong, and ailer employing it a little time the scalp becomes perfectly 
healthy and free from dandruff. In alopecia it has recently been oom- 
nended in medical journals. 

FBICE PEB DOZEN JABS, 20b. 



BURROUGHS, WELLCOME & CO., 

SmW HILL BUILDIHSS, LONDON, E.C. 



Fbr Che aaardi gistn by the IntCi/ule let Appmdix, pages 418, 427, 428, 

GOLD MEDAL, LIVERPOOL EXHIBITION. 1886. 

London, 1862.J fPiRis, 181 

PAHIS, IS'S— Three ^fei^al^ and Sonourahle MmUon. 

IntaroaUoiut Health Exhibition, London, 1394— One Gold, Tbrse SflTer, And 

Two Branca Uodala. 
SANITARY INSTITUTE OF GREAT BRITAIN, GlasgO", 18S3, the only Priz» tltdll^ 
for Imparial PoKtlain Balhs ; fork, 1886, Highest Award for Bathi, vtd ^1 
8/1 CertiRealei of Merit tor Sinki, Ac. ^M 

Joseph Cliff & Sons, 



stabl e I 



WORTLEY, LEEDS. 

(CstabllsbcO 17^5.) 

lUFEBIAL PORCELAIN WARE.— Butha. Sinks. Stftbis 

Mangers, &c. 
GLAZED BRICKS.— White, Moulded, and Ornamental. 
WORTLEY FAIENCE, for PaneU, Dados. Hearths. Ac. 
DRAIN PIPES, highly glazed, true in form, and good thicknt 

Circular, from 2 in. to 36 in.; egg or oval shape, from Sin, by 6in. 

to m in. by 24 in. INVERT BLOCKS, &c. 
FIRE BRICKS for resisting the most intense heat, Blast Furiuce 

Lumjis. Patent Gas Betorts, Chimney Tops. 
ARCHITECTURAL AND OTHER TERRA-COTTA. 
HALL'S PATENT HANGING TILES, Glared, in all colours. 
BLUE AND RED STAFFORDSHIRE WARE of all 

descriptions. 

SANITARY EARTHENWARE of every description. 
POTTS' PATENT EDINBURGH AIR-CHAMBERED 

SEWER TRAPS. 
ILES' PATENT INTERCEPTING TRAPS. 
THE "CERUS" PATENT TRAPS AND GULLIES. 

Lo.NiioN OFKirEs *Mi Ohirf Dkpot: 

2 A 4 WHARFS, G.N. GOODS STATION, KING'S CROSS, W._ 

City Drpot: 

L &N, W. GOODS STATION, WORSHIP STREET, E.G. j 

Livbbfool: I Lbkub: 

LIOHTBOOT STHKBT. I Qli MWTJ STREET, 

Sole /banuTacturere oT 

POTTS' PATEKT EDINBURGH SEWER TRAPS AHD ELUSOK'S PATI 

CONICAL AiR BRICKS, 

ILRS- PATENT ISTERCEFTIXO TRAPS, .Jr. 
WINSER'S CHANNEL BENDS AND TRAPS FOR MANHOLES. I 



r th* tneardi giitn by U« /(ufAwt* ««■ Appendix, ; 



SEVENTEEN GOLD, ' SILVER, AND BRONZE MEDALS. 

WWI. WOOLlIsI. CO., 

ORIGINAL MAKERS OF GL'ARAKTEEI) 

NoN -Arsenical 

WALL PAPERS. 

TO BE OBTAINED OF Alil. DEGOBATOBS AND 
CONTEACTOES. 

SPECUl FACILITIES FOR PRIHTIHG ABCHITECTS' PRIVATE PAHERFS. 



Non-Arsenical Colors for Decorative Distemper Work. 



Agents for and Printers of 

Mr, J. ALDAM HEATON'S 

PRIVATE DESIGNS IN WALL AND CEILING PAPERS. 



All Decorators should see 

"CORIACENE" (Registered). 

Sole Address: 110, HIGH STREET, 

(Near Manchester Square,) LONDON, W. 




iw I « I l»" Matr*. n'M. U'OOLLAMS ^ CO. ijk™% detirt to 

*■ I i I caulitm AreMUct*, Sanitary Ineprctors, and tht Trad* agamil 

I'aaem Book* rlouty rttenibling Ihrir own in general appear- 

OTiet, anJ tnvk* attcMion to thtir " Trade Mark " and Sol* 

Addrtu. 
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Fdt tht meardt gicm by the Iitgtilule tn Ajtpmdu, pag« 421. 

Little's Patent Soluble Phenyl? 



(NON-POISONOUS). 




Dg in 
ntfta ' 



Bprclal nwll. 

Pronounced hy the Ciimmitli 

SessioD at the Johns Hopkins UnivfrBily. lialtii 

THE BEST DISINFECTANT, 

On e^cumiuatioii it wna found to be 

THREE TIMES STRONGER THAN ANY OTHER DISINFECTAI 

Superior to Carbolic Acid ; cuntaiiiiiig the sania good properties nithont fti 
diBadv&nta^es, 

liestroys the infection of all fevers, and all contngious Euid infectioiu 
diseaseB. 

It is not like maoy BO-cfilled disinfecliuits, a mere disguJBei of bod smelU, 
and not ouly rcmoTea the foul odours, but destroys the disease germs, thus 
removing all fehr of infection. 

It is a splendid healer of all kinds of Bkiu Diaeoaea. 

In ed., Is., and 2s. 6d. BottUs; and in Quari Ttni, 2s. 6d.. 
Half-Gallon Tins, 4s- ,■ and One Gallon Drums, 7s. 6d. 

LITTLE'S SANITARY PHENYLE POWDER 



a preparstioD of the Solubia 
mpletely subduing tbem, and 



This is a disiufectaat of the highest order, a 
Pbenj'le in Powder form. 

It acts immediately on all Foul odours, i 
destroying infaclion. 

It Rives oS a refreshing and invigorating odour, and will be found very 
valuable in the sick room. 

It ia highly euitsble for general domestic purposes, And will drire kwiy 
Anta, Bugs, and all other noxious insects. 

Sold in 6d. and Is. Tins ,- also in Cwt. Casks or Bags. 



LITTLE'S PHENYLE HOUSEHOLD SO.A 
LITTLE'S PHENYLE TOILET SOAP. 
LITTLE'S PHENYLE DOG SOAP. 

These Soa|ia are of Kujierior (Jiialily. nurl giie every satisfaction. 
"solo "by~~ALl' CHEMISTS^ 

MORRIS, LITTLE & SON, Doncaste 



Tbr tA« ewardt ;twn by M« Iiutitute ta Apptndix, pagt 419> 

DCECKER'S 

PATENT I 

Portabl e Hospitals, Hous es, k. 

AWAHDED 7 GOLD MEDALS FROM 1883 TO 1868. 
PEIZE MEDAL OP SANITARY INSTITUTE OP OHEAT 




These Htmctures are designed for the speci&I purpose of meeliiig 
§udden requirementB, to avoid overcrowding in permanent baildinn, 
and, during outbreaks of epidemics, will be found especially useful for 
isolating purposes. They consist of light wooden frames, covered with 
a special kind of felt, lined with canvas. The smaller ones can be 
erected in a very few minulea, vhilst the larger ones do not take more 
than two days. They have been specially selectedfor mention in lecture by 
Sir Bobert Hawlinson, C.B., C.E., and have been most favorably reported 
upon by Doctor Horace Swete, M.D., S.S.c, Medical Officer of HeaJth, 
Ac., in his report to the Kural Sanitary Authority of Droitwich, They 
have been supplied to H.M. Government War Office, Ac., and are 
especially suitable for Medical Authorities, Local Authorities, 
Artists' Studios, Shooting Boxes, Fishing Boxes, Bath- 
ing Cabins, Billiard Rooms, Small Summer Houses, &c. 



For further particulars. Price;), ic, apply to the 
SOLE AGENTS FOR GREAT BRITAIN, 

BANNER SANITATION CO., 

WESSEX HOUSE, NORTHUMBERLAND AVENUE, 



CHARING CROSS. LONDON, W.C. 

(Oi)]«j*iCf enlranct to Il-teJ Metrapol*.} 

TBlBgraphic Address :-" BANNERS, LONDON." 





Fbr At avardi giten ly O* iMtUMe m A p pmOii, pog* 
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THE ONLY REUABLE 8M0KE MACHINE 
FOB TESTIIiG DRAINS, SOIL-PIPES, Ae. 



Price £4 4s. 

DmI pi'itstf Catt, ffttwf for Uaohine, Tuba, and Fumiffting Utfritl, lOi. axtn. 



IMPROVED EXPANDING PLUGS 



DRAIN TESTING. 

Pkr SsT—Comptiaiii^ two lixes of 

brtM flaugeo, bii Indta-rubber ring*, 

from 8 in. to 8 j in., ud Test Cock— 

£1141. 




PATENT COMBINATION BATH. 

Vlth Canopy, ^ving Stiower, Donctifi, Plunge, aiid Keedle Bith. 

Including Cabinet Work, from £28, 

By our Patent An-aDgemeot, only one hftndla, in addition to the BBOSimry two for 

hot and cold vBt«r, is required to manipuUta these baths. The bather ia ther«foT« 

Mved tbe trouble of itudyiug a bewildering amy of eight or tan pulli or haudlai, 

M hitherto. 



SAKITABT SSQUrSBBB, fta 

LONDON: I EDINBURGH: 

23, CHARLIVOOD STREET, 63 A 65, HANOVER STREET, 
S.~W. I aDd 34, ALVA STREET. 



Rr tik* award* given htf th* Imlilatt, *m Appntdii, pagt 422. 

PATENT 

VICTORIA STONE 

ESTABLISHED 1868. 

REGISTERED TRADE MARK, "VICTORIA STONE." 



Bronze Medal: Sanitary Exhibition, i883. 

Tlie only Medal at the International Health Exhibition 

for Artificial Flag Stone, 1884. 

Gold Medal: International Exhibition, Crystal 

Palace, 1884. 

Gold Medal : International Exhibition, Alexandra 

Palace, 1885. 

The only Medal for Artificial Stone Paving at the 

Leicester Exhibition, 1885. 

Gold Medal: Building Trades' Exhibition, 188e. 

Diploma of Honor : International Fisheries Exhibition, 

1883, 

By Appointment to the Health Exhibition, 1884. 

By Appointment to the Royal Agricultural Society. 



Thia Paving ia always laid in " flags," ftnd never in a plastic condition. 

The Stone bas been used as paving to an enormous extent during the 
last seventeen yearn, equal in length to ninety miiee, moslly for eighteen 
of the London Vestries and Boards of Works. 

Its cost is IS per Cent, less than York Stone, and its 
durability has oeen proved to be 33 per Cent, greater. 

It has two fair sides, and can be easily laid, 

SIXTEEN TEARS' evidence of wear in London. 

TENSILE STKAJN.— The Averega of ten briquettes (vide Beid on 
Concrete) was 794 lbs. per square inch in If'TO, but has now reached 
1,125 lbs. per square inch. 

ABSORPTION.— See " Wray on Stone." Bulk of wat«r absorbed 
u compared vrith biUk of stone, per cent., 76. 

For Prices see LAXTON and other Price Books. 



PATENT 



VICTORIA STONE COMPANY, 

WHAKP: 283a, KINGSLAND ROAD. 
WORKS : STRATFORD BRIDGE, ESSEX. 

And at GHOBY QUARRIES, near LEICESTER. 

FOREIGN ASPHALTE IMPORTERS. 





For the awardi given hy tke IntttMe, tee Apptndix, page 484. 



NATIONAL" SIDE OUTLET CLOSET. 

With Iniproved Flush (registered). 

ADVANTAGES :— 
Simplicity, Qunlinesi. EffieieDCf, CbcaposH. 
FniminB in itwlt a COUFLETR WATKB 
CLOSET BASIN and TRAP, it hu no eom^iotad 
metal working pirt» to FOOL or net ODT OF 
ORDER, lieuee it« SIHPLtCITY and CLEANLI- 
NESS are apparent. Its EFFICIENCY ii prand 
by tbe (act that the DBUAND U cotttiniullT Di- 
CREASmO; and wbile thotkaanda are being »M 
annoiliT, wboreter propErlT flisd tlioj bare gina 
the most complete SATISFACTION. Prion an 
mach lower than those of any othei flnt-eUBCIoaM 

Side Oatlot, a new amot laUnd the " ALLIANCE," 
' can be subttitottrd. Made either complete is OH 
;b Itaain and Trap aepaiate. In two plecea it can b< 



"CEOWN" CLOSET., 



THE PEEFECTION OJ CLEAKLIKE3S, nilLITY, AHD SntPLK 

THE "UNITAS," 

FRONT OUTLET CLOSET BASIN AND TRAP. 

iTig W.C. BAHIN i.nd TRAP witii URINAL, h«» the following apedal adTanlagea:- 



J 

.cnT. 




being kept iweet 



ellh tan 

iHape detection, everflhing about it 
and clean with very little attmtion. 



By lifting the hinged leal tbe Ban 
TJlina] without any risk of welling tb 

Hade in three way>:— 

Xo. 1. With railed Omamenlation, m 

Wbitc or lyory. 
Ko. 2. Plain— Wbite, iTOry, . 

pattern. 

No. 3. tnSlron^Fireclti— Spodallyadanli 

Factonea, Workboiue*. Boqiilur 

luma. Schoola, and all PabUc Boil 

EieiT Clout ii tented before leaving the Worka with ■ 

two-^aUon SypboD Ciitcm, connected U> the Basin witb ■ 

one-inch fliub pipe, and i> gnuantoed lo Iromedbkldr te- 

mofetbeauU (torn the Basin, unrfefcor ilouln/iii Trap, 

which i* rin i7¥iporlanl /naltir wilA c'oMti o/ ihu tindz 

the wbate of tbe Baiin being tboroaghl; waibed, and 

anfflcient water being left In it to receive aoiL 



Sole Makei^TWYFORD, Hanley, Staffordshire. 



ih Afl^H 
adnpltd^H 







& G. HARRIS'S 

REGISTERED FANCY WOOD DECORATIONS. 

BEST PINE, DEAL, UAHOOANT, and HABDWOOD , 




MouldingB Made to Architecte' Special Designs. 

J. F. & G. HARRIS, 

lAHOGAM & GEHERAL TIMBER MERCHANTS & MOULDIHC MANUFACTURERS, 

Offices \ 58, Wilson Street, Finaliury. E.G. i 

"1- -, Orange Street, Gravel Lane. Soathwark, 8.E. > LONDON— 
lilts (Victoria Wharf, Twig Pollf Bridge, Betbnal Oreen, E.) J 




Be BppDlntntcnl. 

BOAT, PUNT, AND CANOE BUILDER, 

K:iisrGsa?0]sr-03sr-TiiA,3sd:E3. 
Boats and Canoes of every description, with all the latest improvementt- 

Odd Mcilal. Ediqli<in;b. ISM. 
Od1<I Hed*l, Olueov, 18^-1867. 

Silmr Medal, Liverpool, ISSC. 

Gold Medal, P>m InlernkUoiul 

EdiiUlioD. 18SA. 

Siller and Bronie Meibla. f almaolk 

EihiMlion, ISSi. 
The Medal of the Saaitary Iiutitata«l 

arealBriUui.Lr- - - ■— 
Only Print Medal, b 



HEAD QUARTERS 




CftUIStNG CANOE. 



F;r Ihe airitrih yicen by Vie Iiitli/iif 




'Ro^al Canoe 



' Appctuiijr. page 420. 



Wlite Enamelled Cbuinel Bends - - CertlScate anarded, Leicester, 1881, 

Wlite Enamelled Cnlly Traps ■ ■ - „ 

Wlile Enamelled Sinks and Wisb Tubs „ „ 

Wllte Enamelled Drinling Water Cisterns— Medal „ 

Wllte ClaieJ Bricks - - . . ■ CertiJcale „ 

"Bod" Bnl Facing Bricks - - - „ 

BROAD & CO., 

BRICKMAKERS, SANITARY SPECIALISTi 

Lime and Cement Merchants, 
2 & 4, SOUTH WHARF, PADDINGTON, 
BrickHelds and Gravel Pits— WEST DRAYTON. 



For th» awardi ffivm by the ItuIUuU, »m Appmdir, page 437. 

PATENT QUICK FILLING BIB L OTHER VALVES 

FOR HIGH AND LOW PRESSITRE WATER, 
ApproTed b; Ibe New River ind otber Witer Companies, 

IS »T.T. THB PaiNOIFAX. roamiON OODITFBIXS. 





Awarded a CertHlotte of 
merit for Bib Veins for 
Hot or Cold Water, by 
the Sanittrjf Institute of 
Great Britain. 

SEE TESTIMONIALS. 



vnCI.— ThMB PatMit BmuM Bnbb«r VmItm do not rtqnire 

the Berewliic up Ilka otlm taItu. vm-vc 

ID£:S CH.IIE'TIOIfr- 

TluM Pktent TalTM ftre ■troncly nude, and ODOrist of a ilidins Bwiaclu tsIts 

in a alumtier ooremd with a Borewed cap, the muarswiiiK of whiob facUitatea 

the nunoval of tlis Inner Talve, and the Insertion of a new Patent Boaded Snbber 

when nBCBwary, a work of the createM alinplitritT and eaae. 

IMPORTANT ADVANTAGES, 

1. H. Trott'a Patent ValTea are the mort perfect, aimplfl and eflectiTO Valres now in Q«c. 

2. Tbey are qnick fllling. 

3. The inner Talve can be takn oat from tbe top, by amplj mnniing the top cap onlj. 

4. The beaded mbber ia simply presud aKsinit tbe flat metal Bi^iel aeatiug. there being no 

metal catting edge wMeh destroy the rubbers. 

5. Theae TilTea only require b alight fanlf turn tor clonaR, anil DO NOT REQUIRE TO 

BE SCREWED UF LIKE OTHER VALVES. 

6. The aeating being bcTelled, allowing all grit aediment in the pipes to paaa, ai tiierc la a 



H. TBOTT, ;a 4 ?6, HIGH STBEET, BtTTERSEA, 108D0H, SJ. 

Fia- fht awardi ffiven by the IrutituU, tee Appmtdix, page 431. 

SOLE AGENTS FOR DR. WOLPERT'S LtlFT PRiiFER, OR AIR TESTER. 

7o Her Majeity the Queen, AAj& '"" '"»''' "o/"' Hiinneises 

H.R.H. tbe late Prince Consort, WmIS^ ""s Prince end Prinaeu of Wales. 

HILL & HEY, 

The Patent" EXCELSIOR" and "WATSON" SYPHON 

VENTILATOR WORKS, HALIFAX, 

aKtann lo Hr. Cbablu Witson. EtuNMtd ISM. 

Prices, Descriptive Pamphlets. Testimonials, Ac, on application. 
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Fram Mr. J. «. BAHKS, Buildar, Hirrpott. Mayaiid.lBM. 
In ordarlng tbo " Eiceialor^' Snibon VpnUlauir tor the addlHcmal daiia-Toom 
to Brltliib Sdiaola, I m>r )n<t aiue thu tbow slrsid* died on Itae KboolB hin 
^raofnat aail.rsMlon, Though ihfro an- ■"- -■- ■ — '- "■- -'— ' - — ■'— 

Tb* mambof at the FllmbT Roonl wsra ho 




PATENTED JUME, IHSI. 

J. WRIGHT & CO., 

3, WESTMWSTES CHAMBERS, VICTOBIA STREET. LOKDOS. S.W. 
For Ihf incnrrh gifeti tni rht Intitule, ««• Atipenitir, pagtt 37()A, 4:lS. 

THOMAS WRAGG L SONS, 

Manufacturers of 

Glazed Stoneware Drain Pipes and all descriptions of 

Sanitary Ware. 

Also of Stanford's and-Mawbey's Patent Pipes. 

Gordon's Patent Disconnecting Syphons, 

And Hassall's Patent Safety Joint for Water-tight Sewers. 

Terra-Cotta Chimney Tops, Vases, Garden Edgings, etc. 

Fire Bricks. Lumps, Tiles. 

Crucible and Cement Clays, &c. Glazed Bricks, 

Blue Bricks. 

Ridge and Roofing Tiles, etc. 

WOBKB— aWADLTNCOTl-;. ui-ar BUETON-ON-TEENT. 

LOXLEY. n,;ttr SHKFFIELD. 
LOHDON OFFICES— 10, BRAUFOKT BUILDLNRS. STRAND 
DEPOTS— HAM. MEKSM ITU & GHISWICK, Nurth LonUon RaUwo' 

STOKE NEWlNdTON, Great Eastoni Bailwav. 

MIDLAND ROAD, SHEFFIELD. 
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